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THE  EVOLUnON  OF  A  MUNICIPAL  STATION. 

The  electric  supply  system  of  Bradford,  Kngland, 
described  eLsevvliere  in  our  columns,  furnishes  a  lesson  in 
the  evolution  of  lighting.  It  shows  both  the  changes  in 
generating  apiiaratus  and  those  in  systems  of  distribution. 
Beginning  as  a  two-wire  direct-current  plant  at  115  volts,  it 
was  later  transformed  to  a  tbree-wire  system  with  230 
volts  across  the  outside  wires,  and  it  went  through  an 
evolutionary  period  of  growth  in  this  form.  Still  later,  in 
1897.  tbe  voltage  on  the  three-wire  system  was  doubled,  a 
plan  followed  in  not  a  few  foreign  stations.  .After  ten 
years  more  the  steady  development  of  the  load  and  particu¬ 
larly  the  increase  of  motor  service  in  the  outlying  districts 
compelled  still  another  change,  this  time  the  adoption  of  a 
three-phase  high-tension  system  for  the  more  remote  work. 

1  he  later  growth  has  taken  place  along  modern  lines,  and 
the  three-phase  network  has  not  only  surrounded  the  earlier 
system  but  is  gradually  encroaebing  upon  it,  so  that  the 
direct-current  lines  cover  a  radius  of  about  a  mile  and  a 
half  and  the  three-phase  system  now  takes  care  of  the  rest. 

'I'here  have  been  considerable  changes,  too.  in  the 
arrangement  of  the  generating  stations,  of  which  there  are 
now  three.  One  of  these  contains  some  of  the  old  two-pole 
generators  belonging  to  the  first  three-wire  system  and  also 
a  later  group  of  W'illins  engine-generators  taking  care  of 
part  of  the  present  three-wire  load.  Here  also  are  the 
main  switchboards  controlling  the  whole  of  the  general 
load,  and  motor  generators  as  a  linkage  between  the  direct- 
current  and  the  alternating-current  supply  systems,  together 
with  ample  workshops.  .Another  small  station,  iiLstalled 
chiefly  for  railway  service,  is  worth  mentioning  on  account 
of  the  fact  that  a  refuse  destructor  is  utilized  to  furnish  part 
of  the  steam.  The  third  and  latest  station  has  a  combination 
ecpiipment  consisting  of  four  low-speed  1000-kw  recipro¬ 
cating  engine  sets  furnishing  direct  current  for  lighting  and 
tramway  service  and  two  3000-kw  and  one  4500-k'w  Curtis 
turbo-generator.  These  machines  are  6fxK)-volt,  three- 
phase  units,  and  all  three  are  of  the  familiar  vertical  type. 

riie  latest  combined  station  takes  care  of  the  bulk  of  the 
load  on  both  the  direct-current  and  the  alternating-current 
networks.  In  fact,  the  boilers  in  the  older  main  station  are 
put  into  service  for  only  about  four  months  in  the  year, 
whatever  steam  is  needed  for  subsidiary  service  during  the 
remainder  of  the  year  being  furnished  from  the  boilers  in 
tbe  new  station  to  the  adjacent  older  one.  The  older 
station,  however,  contains  a  switchboard  for  both,  which 
involves  the  use  of  extended  leads,  in  some  cases  600  ft. 
long,  from  the  new  generators  to  the  working  switchboard. 
'I'he  plant  is  operated  for  condensation  from  a  huge  cooling 
tower  designed  to  take  care  of  365,000  gal.  of  water  an  hour. 
.A  second  tower  of  about  two-thirds  this  size  is  being 
erected  in  addition.  The  plant  is  eejuipped  with  some 
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interesting  accessories,  among  them  being  a  smoke  recorder 
to  enable  the  operating  staff  to  know  what  the  chimney  is 
doing  and  a  distance  thermometer  by  which  it  is  possible 
to  ascertain' the  working  temperatures  of  almost  any  part 
of  the  steam  generating  system.  The  Bradford  plant,  like 
not  a  few  British  plants,  is  owned  and  operated  by  the 
municipality,  and  it  has  now  been  in  operation  for  more 
than  a  score  of  years.  It  has  passed  through  the  vicissitudes 
of  changes  in  the  art  until  now  it  appears  as  a  typical 
modern  station.  It  is  a  curious  fact  that  despite  time  and 
changes  some  of  the  original  lead-covered  cables  laid 
directly  in  earth  are  still  in  use  after  more  than  twenty 
years  of  service. 


INDUQANCE  OF  AERIAL  SPLIT  CONDUCTORS. 

In  long  overhead  transmission  lines  the  relatively  opposite 
influences  of  line-wire  inductance  and  electrostatic  capacity 
may  call  for  mutual  adjustment  in  the  design  and  construc¬ 
tion  of  the  system.  One  method  of  making  this  adjust¬ 
ment  is  by  the  use  of  either  extra  choking  coils  or  con¬ 
densers  in  the  line ;  that  is,  by  applying  reactive  loads  to  the 
line.  Another  method  is  to  alter  the  geometrical  disposition 
of  the  line  wires.  Since  high-pressure  line  conductors  must 
be  separated  to  a  considerable  distance,  the  range  in 
inductance  or  capacity  obtainable  by  altering  the  distance 
betw’een  the  wires,  within  practical  limits,  is  relatively  small. 
A  greater  range  is  obtainable  by  subdividing  the  conductor. 
If,  in  an  aerial  three-phase  power  transmission  line,  three 
groups  of  wires  are  used  instead  of  three  main  cables,  the 
wires  of  each  group  being,  say,  ten  diameters  apart,  the 
inductance  of  the  system  will  be  distinctly  diminished  and 
the  capacity  correspondingly  increased.  This  subdivision 
of  the  line  conductors,  as  a  device  for  modifying  the  ratio 
of  the  inductive  and  capacity  reactances  of  a  line,  was 
discussed  in  a  paper  read  before  the  A.  I.  E.  E.  by  Mr. 
Percy  H.  Thomas  about  three  years  ago. 

In  the  above-mentioned  paper  the  effect  of  conductor 
subdivision  upon  the  inductance  was  calculated  approxi¬ 
mately  for  the  cases  of  both  dual  and  triple  subdivisions. 
That  is,  approximate  formulas  were  presented  for  com¬ 
puting  the  inductances  of  three  pairs,  and  also  for  three 
triplet  groups,  of  three-phase  aerial  conductors.  In  this 
issue  Mr.  Louis  Cohen  presents  an  alternative  formula,  of 
a  fundamental  nature,  for  deriving  the  inductances  of  sub¬ 
divided  lines.  This  formula,  also,  is  only  approximate, 
although  the  degree  of  approximation  is  probably  sufficient 
for  most  engineering  purposes.  It  assumes  that  the  mutual 
inductance  of  two  symmetrical  groups  of  parallel  wires  is 
the  same  as  if  each  group  were  concentrated  into  a  single 
wire  at  the  arithmetic  mean  position,  or  “center  of  gravity," 
of  the  group.  It  also  assumes  that  the  mutual  inductance 
of  a  pair  of  parallel  conductors  interaxially  distant  a  few 
diameters  follows  the  same  formula  as  when  they  are  inter¬ 
axially  distant  many  diameters.  The  geometric  mean  dis¬ 
tance  is.  however,  the  equivalent  distance  between  the  com¬ 
ponent  elements,  as  was  shown  by  Maxwell,  Gauss  and 
Weber.  For  mean  distances  of  2  m  or  3  m,  however,  the 
geometrical  mean  is  only  very  slightly  greater  than  the 
arithmetical  mean. 


The  results  obtained  by  the  new  formulas  are  appreciably 
different  from  those  in  the  paper  of  1909  before  mentioned, 
although  in  a  number  of  practical  cases  the  differences 
might  be  immaterial.  For  purposes  of  accuracy,  however, 
more  cumbersome  formulas  may  have  to  be  developed. 
The  corresponding  problem  can  also  be  solved  from  the 
electrostatic  point  of  view.  Subdividing  three-phase  line 
conductors  into  three  equal  groups,  each  of  three  wires, 
must  inevitably  increase  the  electrostatic  capacity  of  the 
system,  the  surfaces  of  the  conductors  opposed  to  one 
another  having  been  increased.  Furthermore,  the  mean 
separation  is  slightly  altered.  But  if  the  components  of 
each  triplet  are  only  a  few  diameters  apart,  the  surface 
distribution  of  charge  on  each  wire  is  materially  disturbed 
by  the  presence  of  the  neighboring  components.  Neverthe¬ 
less,  for  most  practical  purposes  a  satisfactory  approxima¬ 
tion  may  be  reached  by  treating  each  component  as  an 
independent  charged  conductor  opposed  to  the  distant 
groups. 


THE  FIGHT  AGAINST  GLARE. 

notable  tendency  of  recent  discussions  of  illuminating 
engineering  matters  has  been  the  stress  laid  upon  the 
abolition  of  glare,  particularly  reflected  glare  from  paper 
and  objects  upon  which  work  is  being  done.  In  the  “primer" 
recently  issued  by  the  Illuminating  Engineering  Society  use 
is  made  of  a  grade  of  paper  which  to  a  very  large  extent 
eliminates  the  specular  reflection  that  often  proves  so 
troublesome  in  books  illustrated  with  halftone  engravings. 
In  this  case  the  halftones  are  admirably  printed  and  present 
on  the  whole  an  even  better  appearance  than  if  they  had 
been  upon  the  ordinary  highly  calendered  stock.  It  is  not 
unlikely  that  halftones  suffer  greatly  as  to  clearness  of 
detail  from  being  printed  on  a  too  highly  polished  surface, 
for  the  element  of  glare  enters  here  as  it  does  in  the 
legibility  of  print,  and  the  cuts  in  the  primer  seem  to  demon¬ 
strate  the  truth  of  this  suggestion. 

While  one  should  work  consistently  for  better  diffusion  of 
light  a  great  deal  remains  to  be  done  in  the  way  of  elimi¬ 
nating  the  direct  sources  of  glare.  It  must  not  be  forgotten 
that  while  diffusion  is  an  admirable  thing  the  absence  of 
diffusion  does  not  necessarily  mean  bad  lighting,  since  to 
produce  glare  light  must  come  from  an  improper  direction 
as  well  as  from  a  somewhat  concentrated  source. 

With  an  abnormal  quantity  of  light  even  considerable  dif¬ 
fusion  will  not  eliminate  glare.  In  order  to  get  thoroughly 
good  illumination  attention  must,  therefore,  be  directed  not 
only  to  the  kind  of  source,  but  to  its  position  and  to  the 
things  observed.  Even  bare  lamps,  objectionable  as  they 
are  from  most  standpoints,  may  be  of  such  size  and  so 
placed  as  to  be  practically  inoffensive.  The  paper  of  Dr. 
C.  E.  Ferree  at  the  recent  Illuminating  Engineering  Society 
convention  gave  a  very  vivid  idea  of  the  eye  fatigue  which 
can  be  produced  by  the  light  from  glaring  and  badly  placed 
lamps  as  compared  with  daylight.  It  would  have  added 
much  to  our  information  on  this  subject,  however,  if  a 
similar  experiment  could  have  been  tried  with  even  the  same 
highly  objectionable  fixtures  well  placed  with  reference  to 
the  work  in,  for  example,  a  small  room. 
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Illuminating  engineers  have  with  good  cause  conducted  a 
winning  fight  for  proper  diffusion,  but  at  times  they  are 
apt  to  treat  the  subject  as  if  diffusion  were  the  only  thing 
necessary  to  good  illumination,  instead  of  being  merely  an 
important  factor.  A  recent  paper  before  the  British  Asso¬ 
ciation  for  the  Advancement  of  Science  laid  stress  on  the 
matter  of  size  of  printer’s  type  as  very  important  to  ocular 
hygiene,  especially  in  the  case  of  the  younger  children  in 
the  schools — a  thing  perhaps  as  important  as  having  the 
type  well  illuminated.  Here  is  a  chance  for  the  American 
Association  for  the  Conservation  of  Vision  and  various 
educational  and  metrical  societies  to  get  together  and 
support  the  illuminating  engineer  in  his  fight  for  good 
vision. 


PROPOSED  REORGANIZATION  OF  PHOTOMETRIC  COMMISSION. 

To  the  International  Photometric  Commission  created 
by  the  International  Congress  of  Gas  Industries  held  in 
Paris  in  1900  were  assigned  certain  functions,  the  principal 
one  of  which  was  the  study  of  the  photometry  of  the  in¬ 
candescent  gas  mantle,  .\lthough  the  commission  in  its 
various  sessions  at  Zurich  undertook  seriously  the  study 
of  this  question,  it  soon  enlarged  the  scope  of  its  work 
and,  with  the  assistance  of  representatives  of  the  national 
laboratories  of  England,  Germany  and  France,  began  the 
inter-comparison  of  the  flame  standards  of  these  three 
countries.  The  International  Photometric  Commission  has 
received  the  recognition  due  it  on  account  of  both  its  char¬ 
acter  and  its  work,  but  it  has  been  a  matter  of  regret  that 
the  commission  has  been  representative  only  of  the  gas 
industries  and  responsible  only  to  the  national  gas  associa¬ 
tions.  It  is  therefore  very  gratifying  to  note  in  the  an¬ 
nouncement  elsewhere  in  this  issue  that  steps  are  being 
taken  to  bring  about  a  reorganization  of  the  Photometric 
Commission  in  such  a  way  that  it  will  be  representative  of 
all  the  lighting  interests,  both  gas  and  electric,  and  also  of 
the  illuminating  engineering  societies,  the  physical  societies 
and  the  national  standardizing  laboratories  of  the  various 
countries.  Such  an  international,  thoroughly  representative 
commission  should  accomplish  excellent  results  not  only 
in  the  standardization  of  photometric  nomenclature  and 
units  but  also  in  the  development  of  a  broader  conception 
of  all  questions  of  lighting  and  illumination. 

It  is  particularly  gratifying  to  note  in  the  recent  report 
of  the  American  Gas  Institute  committee  of  representatives 
to  the  International  Photometric  Commission  that  the 
initiative  in  proposing  a  reorganization  of  the  commission 
was  taken  by  the  American  Gas  Institute,  and  that  the 
Illuminating  Engineering  Society  was  quite  willing  to 
abandon  its  own  project  of  calling  an  international,  repre¬ 
sentative  conference  on  photometric  nomenclature  and 
standards  in  favor  of  the  Zurich  commission,  provided  the 
satisfactory  reorganization  of  that  commission  could  be 
accomplished.  It  is  yet  too  early  to  predict  the  final  out¬ 
come  of  the  negotiations  in  progress,  but  the  character  of 
the  sub-commission,  composed  almost  entirely  of  prominent 
representatives  of  the  various  governmental  laboratories, 
assures  the  serious  consideration  of  the  matter  in  an  en¬ 
tirely  neutral  manner,  and  augurs  well  for  the  ultimate 
success  of  the  plan.  ’“I  ' 


MOLECULAR  AIR  PUMPS. 

The  high-vacuum  air  pump  is  a  very  well  known, 
standardized  and  effective  device.  In  practically  every 
case  it  consists  of  a  system  of  glass  tubes  connected  with 
the  chamber  to  be  evacuated  and  so  arranged  that  portions 
of  the  gas  in  that  chamber  are  entrained  and  carried  off  by 
mercury  under  the  protection  of  temporary  mercury  seals. 
That  is,  some  of  the  gas  is  led  off,  under  its  own  expansive 
force,  into  a  glass  tube.  A  door  of  mercury  is  then  shut 
behind  the  outgoing  mass,  which  is  forthwith  led  away  and 
discharged  into  the  atmosphere.  A  limitation  to  the 
evacuating  powers  of  such  a  pump  is  fixed  by  the  fact  that 
mercury  vapor  is  disengaged  from  the  surface  of  the  work¬ 
ing  mercury  and  the  remnants  of  this  mercury  vapor  cannot 
be  eliminated  entirely,  even  at  very  low  temperatures. 

As  noted  in  the  Digest,  Professor  Gaede  has  recently 
developed  a  type  of  high-vacuum  pump  devoid  of  mercury 
and  therefore  of  mercury-vapor  remnants.  The  device  is 
ingenious  and  extremely  simple.  It  depends  upon  the  fact 
that  at  very  low  gaseous  pressures  the  friction  of  gas  in 
narrow  pipes  becomes  very  large,  so  that  if  a  surface  in 
such  a  pipe  travels  at  a  speed  that  is  comparable  with  the 
speed  of  the  free  gas  molecules,  these  become  carried  along, 
or  loosely  entrained,  by  the  surface  and  are  unable  to  find 
their  way  back,  although  the  passage  is  never  closed.  The 
action  somewhat  resembles  that  of  the  rope  pump  for  lifting 
water  by  friction,  as  distinguished  from  the  ordinary  valve 
pump.  Unlike  the  rope  water  pump,  however,  the  molecular 
pump  must  start  at  a  fairly  low  vacuum,  of  about  i/ioo  mm 
of  mercury.  The  open-door  principle  in  high-vacuum 
pumps  seems  to  be  as  effective  as  it  is  new,  the  new 
molecular  pumps  being  apparently  capable  of  working  very 
rapidly  and  of  reaching  vacua  hitherto  unattainable,  and 
without  the  use  of  drying  or  cooling  agents.  The  device 
consists  merely  of  a  series  of  circular  grooves,  in  which  a 
shaft  rotates  at  a  high  peripheral  speed,  so  as  to  carry 
molecules  of  gas  from  the  vacuum  chamber  to  the  inter-*~ 
mediate  pump.  The  bearings  of  the  rotating  shaft  are  care¬ 
fully  protected  so  as  to  exclude  the  entrance  of  air,  and 
several  of  these  grooves  around  the  shaft  are  connected  in 
series.  In  order  to  produce  a  vacuum,  therefore,  the  inter¬ 
mediate  air  pump  has  to  be  started  and  operated  until  the 
pressure  in  the  exhaust  chamber  has  fallen  to  the  required 
value.  Then  the  shaft  of  the  molecular  pump  is  brought 
into  rotation,  at  a  speed  of,  say,  8000  r.p.m.  The  shaft 
touches  nothing  except  the  oil  in  its  bearings,  but  it  hurries 
along  the  remaining  gas  molecules  in  a  lively  procession 
away  from  the  exhausted  chamber  to  the  suction  pipe  of  the 
intermediate  pump,  which  then  carries  them  off  into  the  air. 

According  to  the  description  of  the  apparatus  published 
in  the  Electrician,  a  degree  of  vacuum  as  low  as  2  X  to  ’ 
mm  has  been  reached  with  its  aid,  or  about  2.7  X  to"'”  of 
normal  atmospheric  pressure — a  residue  of  one  part  in  about 
4,000.000,000.  Whatever  practical  advantage  may  be 
derivable  from  the  new  molecular  air  pump,  it  should  be 
of  great  assistance  in  physical  investigations.  There  are 
many  phenomena  of  the  incandescent  lamp  which  have 
baffled  inquiry  in  the  past,  owing  to  the  limitations  to 
further  evacuation  set  by  existing  mercury  air  pumps.  A 
new  impetus  should  now  be  given  to  these  investigations. 
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A  MAMMOTH  APPRAISAL. 

H.  M.  Hyllcsby  &  Company  and  The  Arnold  Company,  of 
Chicajjo,  have  recently  comj)leted  a  detailed  ai)praisal  of  the 
physical  i)r()i)erty  of  the  Chicago  Telephone  Company.  The 
complete  report  comprises  an  edition  of  twenty-two  copies 
of  ten  tyjjewritten  volumes,  having  a  total  of  4107  pages 
transcril)ed  on  the  hectograph.  The  fee  received  for  this 
work  is  prohahly  the  largest  ever  received  for  the  appraisal 
of  a  single  company,  being  appro.ximately  $250,000.  To 
complete  the  report  a  force  averaging  160  men  worked  for 
a  year,  and  then  about  sixty  men  worked  two  months  longer. 
The  .Arnold  Company  appraised  the  real  estate,  buildings 
and  central-office  cHpiipment,  tlie  Byllesby  department  of 
examination  and  re|)orts.  in  charge  of  Mr.  Harold  Ahnert, 
<loing  all  the  rest.  I'o  illustrate  the  magnitude  of  the  task 
it  may  be  mentioned  that  eighty  separate  items  were  in¬ 
ventoried  on  every  tele])hone  pole.  The  inventoried  prop¬ 
erty  serves  a  total  of  516,674  telephone  subscrihers,  251.741 
(»f  whom  are  located  in  the  city  of  Chicago.  There  are 
thirty-three  exchanges  in  the  city  and  ninety-five  in  the 
outlying  territory  of  the  company,  making  a  total  of  128. 

REPORT  OF  THE  A.  S.  M.  E.  COMMITTEE  ON 
PATENT  LAWS. 


The  Xovember  issue  of  the  Journal  of  the  .American 
Society  of  .Mechanical  hhigineers  contains  the  first  report 
of  the  committee  on  patent  laws,  which,  in  view  of  its 
general  interest,  is  given  helow  in  full.  I'lie  committee 
cimsists  of  .Messrs.  W.  11.  Hlauvelt  and  H.  h'.  Wood. 

’‘I’ursuant  to  our  appointment  on  .April  9,  1912,  by  the 
council  as  a  committee  on  patent  laws,  we  have  con¬ 
tinued  to  study  the  jiatent  situation  in  Washington  and 
the  course  of  legislation  which  has  been  introduced  in  the 
Mouse  on  the  subject  of  patents,  amounting  to  more  than 
fifty  hills,  most  of  which  apjiear  to  be  not  in  the  interest  of 
inventors  and  patentees. 

“In  the  early  part  of  May  the  President  sent  a  message 
to  Congress  recommending  the  appointment  of  a  competent 
mixed  commission  to  make  a  thorough  study  of  the  patent 
law  and  jiatent  jiractice  and  to  report  its  findings  to  Con¬ 
gress  as  a  basis  of  legislation. 

“Your  committee  believes  that  the  recommendations  of 
the  President,  as  embodied  in  his  message,  are  most  wise, 
that  there  is  great  danger  in  any  ])atent  legislation  that  is 
not  based  on  carefully  compiled  information,  that  the  ap- 
l)ointment  of  a  commission  is  the  only  safe  i)rocedure,  and 
that  the  President’s  recommendations  should  have  the 
earnest  supjiort  of  all  engineers,  patentees  and  others  who 
are  interested  in  the  preservation  and  improvement  of  our 
patent  .system.” 


REORGANIZATION  OF  THE  INTERNATIONAL 
PHOTOMETRIC  COMMISSION. 

riic  International  Photometric  Commission,  commonly 
known  as  the  "Zurich  commission."  was  created  hy  the  In¬ 
ternational  Congress  of  (las  Indu.stries  which  convened  in 
Paris  in  1900.  'I'his  commission,  composed  of  representa¬ 
tives  from  the  various  national  technical  gas  societies, 
with  the  co-operation  of  certain  of  the  national  laboratories, 
has  been  concerned  with  general  cpiestions  of  photometry 
in  addition  to  its  more  specific  functions  in  connection  with 
the  photometry  of  the  incandescent  mantle. 

Inasmuch  as  there  has  develojjed  a  widespread  apprecia¬ 
tion  t)f  the  need  of  an  international,  thoroughly  represen¬ 
tative  commission  to  deal  with  general  (piestions  of  photom¬ 
etry.  and  ])ossibly  also  of  illumination,  it  has  been  pro¬ 
posed  that  the  International  Photometric  Commission  be 
reorganized  to  fill  these  re(iuirements  in  a  way  acceptable 
to  all  photometric  interests.  This  movement  is  being  well 


received  in  technical  circles  both  in  Europe  and  .America. 

President  A'autier  of  the  International  Photometric  Com¬ 
mission  has  requested  the  sub-commission  on  photometric 
units  and  standards  to  formulate  a  plan  of  reorganization. 
This  sub-commission  was  originally  appointed  at  the  1911 
session  of  the  International  Photometric  Commission  to 
consider  the  recommendations  of  the  Illuminating  FCngineer- 
ing  Society  (U.  S.)  regarding  photometric  nomenclature 
and  standards.  The  suh-commission  at  present  is  composed 
of  the  following  memhers :  Dr.  Brodhun,  Dr.  Kusminsky, 
M.  F.  Lai)orte.  Mr.  C.  C.  Paterson  (secretary),  M.  I'h. 
X'autier  (e.x  officio)  and  a  representative  of  the  United 
States  soon  to  be  appointed,  d  he  personnel  of  the  sub¬ 
commission.  composed  of  rejiresentatives  of  the  various 
national  laboratories,  is  peculiarly  qualified  to  undertake 
the  duty  of  formulating  plans  of  reorganization.  It  is 
hoped  that  as  the  outcome  of  the  efforts  of  the  sub¬ 
commission,  with  the  indorsement  of  the  various  national 
technical  gas  societies  to  which  the  International  Photom¬ 
etric  Commission  in  the  past  has  been  responsible,  an 
essentially  new  commission  will  be  formed  which  will  be 
ecpially  representative  of  and  responsible  to  all  national 
technical  gas.  electric  and  illuminating  engineering  and 
other  societies  interested  in  photometry  and  illumination. 


BEMIS  REPORT  ON  TELEPHONE  RATES  AND 
SERVICE  IN  CHICAGO. 

The  long-expected  report  of  Mr.  Edward  W.  Bemis  on 
the  investigation  of  the  Chicago  Telephone  Company  in 
relation  to  a  proposed  revision  in  rates  has  been  submitted 
to  the  committee  on  gas,  oil  and  electric  light  of  the  Chicago 
City  Council  and  was  made  public  on  Oct.  31.  I'liree  pre¬ 
vious  investigations  of  the  Chicago  Telephone  Company 
have  been  made.  The  first  was  by  .Messrs.  1).  C.  Jackson, 
\\’.  II.  Crumb  and  (1.  W’.  Wilder,  and  was  preliminary  to 
the  adoption  of  the  ordinance  of  Xov.  6,  1907.  under  which 
the  company  is  now  operating.  The  second  investigation, 
concluded  May  9,  1910,  was  made  hy  Messrs.  I).  C.  and 
\\  .  B.  Jackson,  engineers,  and  Messrs.  Young  &  Company, 
accountants.  The  fact  that  the  accountants  employed  by 
the  city  were  also  accountants  for  the  company  led  the  gas, 
oil  and  electric  light  committee  to  vote  on  June  2,  1910, 
that  other  experts  be  employed  to  go  over  the  report.  .A 
few  days  later  Mr.  W.  J.  Ilagenah.  i)ublic  utility  e.xpert. 
was  engaged  to  do  this  work.  Mr.  Ilagenah's  final  report 
was  dated  May  2,  1911,  and  estimated  that  the  company, 
after  paying  bond  interest  and  8  i)er  cent  return  on  its 
depreciated  investment  within  the  city  limits,  would  have 
had  a  surplus  of  about  $300,000  in  1909.  The  committee 
was  not  satisfied  with  this  report,  however,  and  on  July 
17.  1911,  engaged  Mr.  Bemis  to  take  up  the  investigation, 
riie  Bemis  report  is  dated  Oct.  25.  1912. 

The  appraisal  of  the  physical  property  of  the  Chicago 
I'elephone  Company,  as  of  .Aug.  i,  1911,  was  prepared 
jointly  by  'I'he  .Arnold  Company  and  II.  M.  Byllesby  & 
Company.  'I  bis  a|)praisal  gave  a  total  reproduction  value 
of  the  i)roperty  within  the  city  of  Chicago  amounting  to 
$34,325,894.  not  including  any  development  e.xpenses  or 
any  allowance  for  going  concern  value.  Mr.  Bemis  made 
a  critical  examination  of  this  appraisal  and  concluded  that 
items  amounting  to  $2,065,947  should  he  rejected,  leaving 
a  net  rejjroduction  value  of  $32,259,947.  .After  deducting 
depreciation,  he  estimated  the  present  value  of  the  physical 
l)roperty  in  the  city  as  $25,495,036. 

.A  rate  of  return  on  the  investment  amounting  to  from 
6L  to  7  ])er  cent  was  advocated  as  reasonable  under  the 
circumstances.  .After  examining  the  revenues  and  expendi¬ 
tures  in  detail.  Mr.  Bemis  concluded  that  a  reduction  in  the 
telephone  rates  which  would  diminish  the  companv's 
revenues  about  $700,000  annually  can  be  fairly  made.  It 
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was  suggested  that  part  of  the  proposed  reduction  could  be 
attained  by  taking  $475,000  from  the  annual  depreciation 
reserve  and  the  remaining  $225,000  by  reducing  the  dividend 
from  8  per  cent  to  7,1  per  cent  on  the  whole  property,  or  to 
6^  per  cent  on  the  city  portion  of  the  property.  It  was 
also  suggested  that  the  annual  rentals  paid  to  the  parent 
company,  the  American  Telephone  &  Telegraph  Company, 
which  will  amount  to  some  $475,000  or  more  in  1912,  could 
be  reduced  $200,000  annually  and  still  leave  the  parent 
company  a  reasonable  return. 

rile  report  further  states  that  an  annual  reduction  of 
$700,000  in  the  company’s  revenue,  due  to  reductions  in 
rate  schedules,  may  reasonably  be  expected  to  stimulate 
the  growth  of  the  company’s  business.  While  operating 
exjienses  per  telephone  are  increasing,  the  investment  per 
telephone  is  decreasing,  and  the  business  is  growing  rapidly. 
Xo  recommendation  has  been  submitted  by  Mr.  Bemis  in 
reference  to  the  rate  schedule,  which  he  points  out  would 
be  unwise  until  the  Council  committee  has  acted  upon  his 
present  report.  He  commended  the  telephone  company  for 
adopting  an  unusually  frank  and  open  policy  with  respect  to 
its  books  and  its  operating  methods,  and  also  for  the  large 
amount  of  assistance  gratuitously  offered  in  collecting  data 
for  the  pre])aration  of  the  127-page  report,  which  goes  over 
the  economic  and  financial  questions  involved  in  a  very 
exhaustive  manner. 


PATENT  NOTES. 

The  United  States  Circuit  Court  of  .Aiqieals  has  held, 
in  the  case  of  the  Sundh  Electric  Company  versus  the  In¬ 
terborough  Rapid  I  ransit  Company,  that  the  Sundh  patent. 

7.TT5fi4.  ff’r  electric  controller  is  void,  on  the  ground 
that  the  ])atentee  was  not  the  first  and  original  inventor. 

file  Lindquist  patents,  Xos.  744.773  and  764.608.  for 
:  Iternating-current  magnets,  were  held  infringed,  in  the 
decision  of  the  United  States  District  Court  in  the  case 
of  the  Sundh  Fllectric  Company  versus  the  (General  Elec¬ 
tric  Company. 


A.  I.  E.  E.  HIGH-TENSION  MEETING. 

At  a  meeting  of  the  American  Institute  of  Electrical 
Engineers  to  be  held  in  Xew  York  on  Dec.  13  two  jiapers 
will  be  presented  on  the  general  subject  ‘TIigh-Tension 
Insulators;  Tests  and  Specifications,’’  the  authors  being 
Messrs.  L.  E.  Imlay  and  Percy  H.  Thomas  and  Mr.  P.  W. 
Sothman. 


INDIANA  ELECTRIC  LIGHT  ASSOCIATION. 

Xearly  150  persons  attended  the  fourth  annual  conven¬ 
tion  of  the  Indiana  Electric  Light  Association  at  Indian¬ 
apolis  Oct.  30  and  31,  making  this  meeting  the  largest  as 
well  as  one  of  the  best  ever  held  by  the  central-station 
men  of  the  Iloosier  State.  It  seems  likely  that  the  next 
Indiana  Legislature  will  extend  the  powers  of  the  present 
State  Railroad  Commission  to  include  all  public  utilities, 
and  the  topic  of  impending  commission  legislation  occupied 
several  of  the  open  and  executive  sessions  of  the  conven¬ 
tion.  The  general  sentiment  among  the  Indiana  operators 
apparently  welcomed  such  commission  regulation,  provided, 
of  course,  that  a  just  and  efficient  statute  be  passed,  to  be 
enforced  by  sound  and  ex])erienced  men  as  commissioners. 

president’s  .address. 

In  his  presidential  address  Mr.  E.  .\.  Bryan.  South  Bend, 
urged  closer  co-0])eration  in  the  industry  between  central 
station,  contractor,  jobber  and  manufacturer.  He  also 
pointed  out  the  increasing  interest  in  commercial  subjects 
among  central-station  men.  Utility  officers,  he  declared, 
are  virtually  semi-public  officials.  \Vhose  duties  are  to  satisfy 


public  and  customers,  while  earning  a  fair  return  for  the 
stockholders.  Eew  laymen,  however,  umlerstand  the  pecu¬ 
liar  requirements  of  the  electrical  business,  whose  prepara¬ 
tions,  for  example,  must  be  kept  a  year  in  atlvance  of  the 
customers’  demands.  Enormous  investments  are  made 
solely  to  insure  continuity  of  service.  Wires  are  put  un¬ 
derground  without  increase  in  rates.  .\  business  subjected 
to  such  hazards  as  the  central-station  industry  is.  in  Presi¬ 
dent  Bryan’s  judgment,  entitled  to  higher  rates  of  return 
than  real-estate  and  other  like  investments.  Xot  only  is 
the  jniblic  generally  ignorant  of  the  tremendous  investment 
and  eipiipment  necessary,  but  many  company  employees 
themselves  need  instruction  concerning  central-station 
problems.  The  speaker  recommended  sending  employees 
to  attend  conventions  and  urged  that  they  participate  in  the 
work  of  the  Xational  Electric  Light  .Association,  develop¬ 
ing  their  natural  abilities  to  the  advantage  of  themselves 
and  the  company.  The  utility,  he  insisted,  is  genuinely  use¬ 
ful  to  the  community  and  seldom  deserves  the  charges 
brought  against  it. 

Referring  to  matters  of  commission  legislation  to  be  con¬ 
sidered  by  the  next  Legislature.  President  Bryan  observed 
that  such  regulation  will  probably  meet  with  no  opposition 
from  the  companies,  if  administered  fairly  and  justly  as 
the  people  intend.  .A  danger,  however,  lies  in  the  fact,  as 
he  pointed  out.  that  ambitious  jioliticians  may  seize  upon 
the  commission  idea  for  personal  capital.  He  urged  that 
in  the  selection  of  the  commission’s  personnel  the  (iovernor 
appoint  broad-minded  and  able  business  men  of  experience. 
With  such  a  commission,  he  insisted,  utility  corporations 
have  nothing  to  fear. 

CENTR.M.-ST.ATION  IIE.VTINC. 

Mr.  A.  (L  Rogers.  Toledo  Railway  &  Light  Company, 
'I'oledo,  Ohio,  ojiened  Wednesday  afternoon’s  session  with 
a  paper  on  “Central-Station  Heating.”  Dividing  steam¬ 
heating  systems  into  return  and  non-return  types,  and  hot- 
water  systems  into  single-pijie  series  and  double-pipe 
multiple  systems,  the  speaker  defined  the  special  conditions 
favoring  each.  In  a  business  building,  for  e.xample,  where 
the  rooms  are  cooled  at  night,  warmed  quickly  about 
7:30  a.  m.  before  the  tenants  arrive,  and  then  returned  to 
50  deg.  I'ahr.  again  after  the  tenants  vacate  at  5:30  p.  m., 
steam  heating  will  be  preferable  on  account  of  its  flexibility 
and  quickness.  Eor  residence  sections,  however,  where 
more  nearly  uniform  temperature  is  desired  throughout  the 
twenty-four  hours,  hot-water  operation  is  advisable. 

In  the  ordinary  steam  plant,  declared  Mr.  Rogers,  al¬ 
though  hardly  10  per  cent  of  the  heat  energy  is  utilized  by 
the  engine,  much  of  this  waste  is  applicable  to  heating  use. 
It  is  the  ultimate  commercial  value  of  this  heat  which  should 
be  considered,  and  not  alone  the  technical  limitations  im¬ 
posed.  The  financial  return  available  from  such  service  is, 
of  course,  not  all  velvet,  for  considerable  distributing 
investment  is  required  and  there  are  engineering  and  com¬ 
mercial  problems  to  be  solved.  But  such  heating  service  is 
usually  in  great  demand,  and  practically  all  district-heating 
companies  have  waiting  lists. 

Supposing,  said  the  speaker,  an  engine’s  steam  rate  of 
23  lb.  per  kw-hr.  is  doubled  to  46  Ib.  by  the  addition  of 
heating  service  back-pre.ssure,  'Phis  consumption  means  an 
increase  in  fuel  only,  the  oil,  labor  and  other  charges 
remaining  practically  constant.  Of  this  46  lb.,  dropping  6  lb. 
for  radiation,  40  lb.  can  be  sold  for  2  cents,  if  at  the  rate  of 
50  cents  per  1000  lb.  'I'be  cost  of  producing  a  kilowatt-hour 
has  been  increased  from  0.75  cent  to  1.25  cents,  but  this 
the  2-cent  gain  offsets,  leaving  1.25  cents  net  saving  per 
kw-hr.  Even  allowing  0.5  cent  per  kw-hr.  to  cover  heating- 
system  overhead  charges,  distribution  outlay,  etc.,  the  gain 
is  still  desirable. 

Do  not  go  into  district  heating  blindly,  advised  Mr. 
Rogers,  without  study  of  the  local  problems.  Heat  units 
cannot  be  conserved,  he  added,  without  engineering 
experience  and  judgment.  .As  coal  increases  in  value  and 
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deliveries  become  less  sure,  an  increasing  number  of  cus¬ 
tomers,  he  declared,  will  demand  both  heating  service  and 
electricity. 

STEAM-HEATING  DATA. 

Mr.  II.  A.  Woodworth,  Merchants’  Heat  &  Light  Com¬ 
pany,  Indianapolis,  followed  with  a  discussion  on  the  same 
general  subject,  supplemented  by  some  interesting  cost 
figures.  District  heating  is  thoroughly  practical  to-day,  such 
failures  as  heating  plants  have  suffered  in  the  past  being 
due,  he  said,  to  mismanagement,  poorly  proportioned  flat 
rates,  improper  construction,  etc.  Flat-rate  systems  are  now 
being  replaced  by  meters  which  make  the  customer  study 
the  regulation  of  his  system  and  insure  efficient  construc¬ 
tion  and  adjustment.  Although  meters  have  the  disadvan¬ 
tage  of  higher  cost,  they  are  even  then  less  expensive  than 
the  rigid  system  of  inspection  necessary  under  a  flat-rate 
schedule. 

From  records  taken  by  Mr.  Woodworth  of  metered  and 
flat-rate  customers  at  Evansville,  the  average  condensation 
per  hour  for  the  2io-day  heating  season  was  0.103  lb.  for 
the  metered  services.  This  is  equivalent  to  515  lb.  of  steam 
per  square  foot  of  radiation  per  5000-hour  season.  With  a 
meter  rate  of  60  cents  per  1000  lb.  of  condensation,  this 
averages  30  cents  per  square  foot  per  season.  For  the 
flat-rate  users  the  average  consumption  was  775  lb.  per 
square  foot,  indicating  55  per  cent  more  steam  consumption 
than  the  metered  customers,  despite  the  rigid  inspection 
in  force. 

At  another  plant  last  season,  said  the  speaker,  tests  for 
line  loss  were  made  on  three  types  of  underground  con¬ 
struction  operated  under  identical  conditions,  with  the 
direct  and  calculated  comparisons  shown  in  the  accompany¬ 
ing  table.  Such  figures  show  that  the  plant  employing  cheap 


C'OMPAR.XTIVE  TESTS  OF  LINE  LOSS. 


A. 

H. 

C. 

Lino  I0S.S  in  lb.  steam  per  sq.  ft.  of 

0.04 

0.07 

0.14 

Season  loss  on  system  with  50,000  sq. 
ft.  of  undertjround  surface;  steam 

at  25  cents  i>er  1000  lb . 

Season  loss  on  a  lar^e  plant  having  13 

$2,500 

$12,500 

$4,375 

$21,875 

$8,750 

$43,750 

materials  and  construction  can  lose  enough  money  in  line 
condensation  during  ten  years  to  have  paid  for  a  new 
system  of  the  most  efficient  type.  First  cost  cheapness 
may  prove  the  most  expensive  in  time.  In  concluding  Mr. 
Woodworth  urged:  (i)  Installation  of  best  materials  under 
ground;  (2)  the  metering  of  all  customers  and  their  in¬ 
struction  in  economical  operation;  (3)  the  encouragement 
of  economy,  and  (4)  the  institution  of  regular  inspections, 
especially  in  the  case  of  flat-rate  users. 

Disetission. 

In  opening  the  discussion,  Mr.  B.  T.  Gifford,  American 
District  Steam  Company,  Chicago,  spoke  of  the  valuable 
results  to  be  obtained  by  the  balancing  of  heating  and  elec¬ 
trical  loads.  As  heating  service  is  always  in  demand,  the 
amount  of  steam  furnished  can  be  limited  to  the  equivalent 
of  the  electrical  output,  and  the  service  thus  confined  to  the 
most  desirable  business.  Hot-water  plants,  he  observed, 
must  of  necessity  use  a  flat-rate  schedule,  since  no  satis¬ 
factory  meter  has  been  developed.  As  evidence  of  the  life 
of  underground  steam-main  construction,  Mr.  Gifford  cited 
Cheyenne,  Wyo.,  where  lines  have  been  in  service  twenty- 
three  years. 

Mr.  T.  C.  McReynolds,  Kokomo,  drew  attention  to  the 
popular  quality  of  heating  service  and  the  value  of  con¬ 
ducting  such  a  department  even  if  to  keep  out  other  heating 
plants.  These,  he  declared,  are  almost  sure  to  be  incorpo¬ 
rated  in  towns  above  5000  not  served  and  may  ultimately 
develop  into  competitive  electric  plants.  He  questioned 


whether  heating  plants  can  always  be  operated  at  a  profit 
and  advised  their  use  chiefly  where  old  and  non-condensing 
equipment  has  been  installed,  but  not  for  high-efficiency 
condensing  plants.  Primarily,  he  said,  the  station  should 
be  developed  as  an  electric  plant,  adding  heating  service  to 
secure  a  balance. 

Mr.  Thomas  Donahue,  Lafayette,  related  that  of  115 
inquiries  sent  out  to  district-heating  companies  by  the 
National  Electric  Light  Association,  seventy-seven  answered 
distinctly  “profitable.”  Many  reported  that  their  heating 
service  had  increased  their  electrical  business.  The  speaker 
declared  his  own  heating  income  pays  85  per  cent  of  his 
operating  expenses.  Mr.  N.  M.  Argabrite,  Elwood,  insisted 
that  a  plant  with  a  load-factor  so  poor  that  it  cannot  afford 
to  do  heating  is  badly  in  need  of  load  improvement  from  the 
electrical  standpoint  alone.  Mr.  Argabrite  said  his  own 
plant  was  reported  in  previous  years  to  have  paid  100  per 
cent  of  the  coal  bill  from  heating  revenues.  He  advised 
sharp  attention  and  close  figuring,  however,  when  preparing 
to  install  a  plant,  pointing  to  rates  of  underground  deprecia¬ 
tion  so  high  that  complete  reconstruction  has  been  required 
in  ten  years.  Mr.  C.  E.  Layton,  Lebanon,  added  that  the 
steam  plant  must  earn  on  its  investment  in  eight  months  or 
less,  and  he  called  attention  to  the  indefiniteness  surround¬ 
ing  the  expected  life  of  the  plant  and  the  future  price  of 
coal.  In  closing  the  discussion  the  author,  Mr.  McReynolds, 
pointed  out  that,  since  heating  service  decreases  the  cost  of 
electricity,  it  popularizes  and  extends  the  use  of  the  latter 
service. 

PUBLIC  SERVICE  COMMISSION  LAWS. 

Mr.  D.  L.  Gaskill,  president  of  the  Greenville  (Ohio) 
Electric  Light  &  Power  Company,  was  called  from  a  com¬ 
mittee  meeting  of  the  National  District  Heating  Associa¬ 
tion  which  was  being  held  in  the  hotel  at  the  time  to  address 
the  Indiana  convention  on  the  subject  of  utility-commis¬ 
sion  laws. 

Commission  regulation,  said  Mr.  Gaskill,  is  becoming 
popular  with  politicians,  and  in  states  contemplating  such 
legislation  it  is  important  that  statutes  be  secured  fair  and 
equitable  to  both  central  stations  and  public.  Mystery  in 
the  operation  of  utilities,  he  continued,  belongs  to  a  bygone 
era;  the  progressive  attitude  is  one  of  publicity  and  educa¬ 
tion  of  the  public  in  the  problems  confronting  the  utility. 
Unfortunately  and  most  unwisely,  many  state  commission 
laws  disqualify  as  commissioners  any  man  who  has  had 
practical  experience  or  knows  anything  of  the  subjects  on 
which  he  must  pass  judgment.  In  framing  future  laws  the 
speaker  urged  the  omission  of  all  such  limitations  and 
recommended  adequate  compensation — at  least  $5,000  to 
$7,500  a  year — to  attract  capable  men.  In  Ohio  the  expenses 
of  the  commission,  $75,000  a  year,  are  borne  by  propor¬ 
tional  assessment  of  the  utilities,  which  must  pay  in  addition 
a  1.2  per  cent  excise  tax. 

Commission  regulation,  said  the  speaker,  has  been  of 
positive  business  advantage  to  the  companies  in  meeting 
demands  for  special  rates,  consideration,  etc.,  for  the  law 
prescribes  $5,000  penalty  for  any  deviation  from  the 
standard  schedule.  A  just  utility  law,  he  continued,  must 
recognize  factors  of  overhead  charges,  depreciation  and  all 
costs  contingent  to  the  business.  Provision  should  be  made 
for  appeal  to  the  courts  from  the  commission’s  decision, 
although  it  is  not  likely  that  this  right  will  be  frequently 
taken  advantage  of.  A  reasonable  rate  of  profit  to  the 
stockholders  will  not  be  denied  by  sane  men.  In  fact,  said 
Mr.  Gaskill.  were  the  utility  men  charged  with  framing 
an  equitable  statute  there  is  no  doubt  that  the  rights  of  the 
public  would  be  better  protected  than  by  politician-framed 
laws.  Power  should  be  given  the  commission  to  control 
central-station  rates  and  service  and  to  require  improve¬ 
ments  if  the  demands  of  the  consumers  make  these  neces¬ 
sary.  No  franchise  should  be  granted  to  a  competing  com¬ 
pany  seeking  to  enter  a  community  already  adequately 
served  without  a  permit  from  the  commission,  and  such 
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permit  should  be  denied  unless  justified.  Such  a  clause  is 
only  a  just  protection  to  the  public,  said  the  speaker,  since 
in  the  end  it  is  the  people  who  must  bear  the  cost  of  the 
duplicate  plants,  etc.  Municipal  plants  rightly  come  under 
the  commission’s  jurisdiction,  and  such  plants  should  not 
be  permitted  to  furnish  service  at  less  than  cost.  Mr. 
Gaskill  even  advocated  giving  the  commission  control  of 
stock  issues,  capitalization,  etc.,  in  this  way  eliminating 
“water”  and  greatly  enhancing  the  stock’s  value  through 
commission  authorization.  In  closing,  the  speaker  expressed 
his  belief  that  every  state  should  have  a  commission  as  a 
bulwark  between  companies  and  customers,  and  he  advo¬ 
cated  copying  the  wise  measures  of  the  Wisconsin  statute. 

Discussion. 

Mr.  C.  C.  Perry,  Indianapolis,  said  that  the  indeterminate 
franchise  feature,  so  useful  in  Wisconsin,  cannot  be  granted 
under  the  Indiana  constitution.  A  proper  utility  law  he 
favored  as  beneficial  to  both  companies  and  the  public,  and 
he  expressed  confidence  that  a  commission  would  not  reduce 
rates  but  would  eliminate  competition.  Mr.  Perry  urged 
due  allowances  for  going  value,  organization,  costs,  etc., 
without  protection  for  watered  values. 

Mr.  F.  W.  Sweezy,  Marion,  said  that  at  present  any 
Indiana  town  council  can  grant  as 
many  local  franchises  as  it  sees 
fit.  Mr.  E.  J.  Condon,  Argola,  de¬ 
scribed  the  method  of  obtaining  a 
franchise  through  permits  of  con¬ 
venience  and  necessity.  By  reason 
of  its  twenty-seven  years  of  actual 
use,  he  pointed  to  the  Massachu¬ 
setts  law  as  the  best  statute  to  be 
patterned  after.  In  one  instance 
which  he  related  a  private  com¬ 
pany  and  a  municipal  plant  in 
neighboring  towns  were  competing 
for  business  in  a  village  midway 
between.  The  municipal  plant  cut 
its  rates  35  per  cent  below  the  pri¬ 
vate  company’s  schedule,  claiming 
that  as  its  own  bonds  were  all  paid 
off  it  needed  to  charge  no  interest. 

The  state  commission,  however, 
ruled  against  the  city  plant,  showed 
that  its  rates  meant  doing  business 
at  a  loss,  and  raised  these  rates. 

Regulation,  said  Mr.  T.  C.  Mc- 
Reynolds,  Kokomo,  is  a  question 
which  strikes  at  the  very  basis  of 
the  central-station  situation.  Pro¬ 
tection  is  in  no  sense  wanted  by  the  companies,  but  fairness. 
Mr.  B.  W.  Bissell,  Connersville,  and  Mr.  J.  W.  Robb, 
Clinton,  also  spoke  briefly. 

ACCOUNTING. 

Thursday’s  program  was  opened  with  a  paper  on  “Cen¬ 
tral-Station  Accounting,”  prepared  by  Mr.  V..  J.  Cady, 
Baker- Vawter  Company,  Chicago,  and  read  in  the  author’s 
absence  by  Secretary  Zartman.  Mr.  Cady  divided  his  sub¬ 
ject  under  these  four  heads:  Production  and  distribution; 
purchase  and  sale,  distribution  of  merchandise,  materials 
and  supplies;  charges  for  service  and  merchandise,  and  cash 
receipts  and  disbursements.  The  system  of  vouchers  and 
records  which  the  author  described  is  in  use  by  a  municipal 
gas  plant  and  by  a  large  electric  company  in  Indiana. 

Mr.  F.  L.  Dennis,  South  Bend,  testified  to  the  convenience 
of  the  system  outlined  in  handling  10,000  accounts  with 
two  clerks,  although  six  were  required  with  the  former 
accounting  system.  States  without  commission  regulation 
are  in  bad  need  of  some  uniform  plan  of  central-station 
accounting,  said  Mr,  Dennis.  Such  uniformity  aids  in  in¬ 
vestigations  and  reports. 


STREET  LIGHTING. 

Mr.  D.  M.  Diggs,  General  Electric  Company,  Schenec¬ 
tady,  X.  Y.,  followed  with  a  paper  on  the  “Future  Possi¬ 
bilities  of  Street  Lighting,”  in  which,  after  sketching  the 
history  of  public  illumination,  he  referred  to  modern  illu- 
minants,  especially  the  magnetite  and  flame-arc  lamps. 
Systems  were  outlined  for  business-section,  side-street  and 
residence-district  lighting.  Among  other  interesting 
observations  on  the  value  of  silhouette  vision  in  ordinary 
street  seeing  by  artificial  light,  the  speaker  pointed  out  that 
a  light  brick  street  surface  may  require  less  illumination 
than  a  macadamized  roadway.  Although  heretofore  the 
effort  has  been  to  secure  an  evenly  distributed  intensity  on 
the  street,  recognition  must  now  be  given  to  the  superior 
silhouette  vision  possible  with  alternating  bright  splotches 
and  dark  intervals.  To  illustrate  this  point  Mr.  Diggs  cited 
some  experiments  he  made  near  Boston.  On  a  street  in 
Bever'.y,  which  is  very  uniformly  lighted  by  units  close 
together,  three  observers  watched  an  automobile  drive  off, 
noting  the  distance  at  which  it  was  lost  to  view.  This 
proved  to  be  at  from  100  ft.  to  150  ft.,  and  even  for  part  of 
this  distance  the  glare  of  the  retreating  car’s  headlamps 
aided  definition.  An  identical  test  was  then  repeated  on 
Marblehead  Bridge,  which  is  equipped  with  fewer  mag¬ 
netite  arc  lamps  on  i8-ft,  posts. 
Here  the  car  remained  visible  at 
from  1000  ft.  to  1500  ft.,  or  until 
the  roadway  was  lost  in  a  turn.  A 
similar  experiment  was  also  car¬ 
ried  out  with  toy  lamps,  autos,  etc., 
indicating  the  same  results.  Mr. 
Diggs  utilized  these  illustrations 
to  point  out  the  accident-preven¬ 
tion  value  of  spacing  large  units 
at  intervals,  thus  securing  silhou¬ 
ette  vision  of  approaching  traffic. 

Mr.  J.  W.  Robb,  Clinton,  Ind., 
said  that  at  Clinton  abutting 
property  owners  are  assessed  for 
posts  and  wiring  for  the  orna¬ 
mental  street-lighting  system,  just 
as  for  any  other  public  improve¬ 
ment.  Mr.  W.  D.  Ray,  Hammond, 
said  that  when  difficulty  is  ex¬ 
perienced  in  obtaining  the  co¬ 
operation  of  merchants  in  Indiana 
towns  the  State  law  known  as  the 
“street-sweeping  act”  can  be  taken 
advantage  of  to  compel  payment 
for  lighting  improvements.  Mr. 
F.  A.  Bryan,  South  Bend,  ex¬ 
pressed  fear  that  such  mandatory  tactics  might  react  against 
the  central  station,  resulting  in  retaliatory  installation  of 
isolated  plants.  Mr.  T.  F.  English,  Muncie,  described  the 
Baltimore  system  of  inverted-magnetite  post-lamps,  which 
cost  $1.40  per  front  foot  to  install,  inclusive  of  all  labor, 
materials,  station  apparatus,  etc.,  except  the  cables. 

Mr.  English’s  paper,  “The  Proper  Lamp  for  a  Circuit,” 
referred  principally  to  the  commercial  aspects  of  tungsten- 
lamp  sales,  maintenance  of  prices,  effect  on  energy  con¬ 
sumption,  etc.  In  one  station  which,  changing  hands,  fell 
to  a  management  that  encouraged  tungsten  sales,  the  busi¬ 
ness  enjoyed  a  30  per  cent  increase  in  customers  connected 
the  first  year,  although  the  total  kilowatt-hours  gain  was 
only  5  per  cent. 

ELECTION  OF  OFFICERS. 

At  the  close  of  the  session  the  following  officers  were 
elected  unanimously:  President,  Mr.  J.  W.  Robb,  Clinton; 
vice-president,  Mr.  A.  C.  Blinn,  Evansville;  secretary- 
treasurer.  Mr.  J.  V.  Zartman,  Indianapolis.  Executive 
committee — Messrs.  T.  F.  English,  Muncie,  chairman ;  T.  F. 
Grover,  Terre  Haute;  \V.  D.  Ray,  Hammond;  Thomas 
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Dotialuie,  Lafayette.  .Advisory  committee — Messrs.  C.  C. 
Perry,  Indianapolis;  T.  C.  McReynolds,  Kokomo;  F.  A. 
Bryan,  South  Bend.  Finance  committee — Messrs.  X.  M. 
Argabrite,  Elwood;  T.  A.  (jreist,  Knox;  J.  \V.  Moncrieff, 
Bloomington. 

Mr.  J.  W.  Kohl),  president-elect  of  the  Indiana  P'lectric 
Light  Association,  is  secretary  and  general  manager  of  the 
C  linton  (Ind.)  Pdectric  Light  &  Power  Company  and  secre¬ 
tary-treasurer  of  the  Sullivan  County  Electric  Company, 
Sullivan,  Ind.  Mr.  Rohh  organized  the  first  electric  com¬ 
pany  in  Clinton  in  1891,  and  later  withdrew  from  active 
association  until  about  eight  years  ago,  when  he  again  took 
up  managerial  duties,  lie  is  a  member  of  the  X.  E.  L. 

ENTERTAIN. MENT. 

Besides  trips  about  Indianapolis  for  tbe  ladies  tbe  enter¬ 
tainment  features  included  a  convention  baiKjuet  .at  tbe 
Claypool  Hotel  Wednesday  evening.  President  Bryan,  as 
toastmaster,  called  upon  Messrs.  C.  C.  Perry.  Indianapolis; 
P.  R.  Boole,  Chicago;  IL  W.  Kearns,  Chicago;  T.  C. 
McReynolds,  Kokomo;  W.  R.  Pinckard,  Chicago;  1).  L. 
(iaskill,  (ireenville,  Ohio,  and  X.  M.  .Argabrite.  Elwood. 
for  sliort  addresses. 


ART  OF  INDUSTRIAL  MANAGEMENT. 

b'fficiency  engineers  will  be  interested  in  the  report  of  the 
sub-committee  on  legislation  of  the  American  Society  of 
.Mechanical  Engineers,  presented  in  the  Xovember  issue  of 
the  Journal  of  the  society  under  the  title  “The  Present 
.State  of  the  .Art  of  Industrial  Management.”  The  report 
is  signed  by  Mr.  J.  M.  Dodge,  cbairman.  and  other  mem¬ 
bers  of  tbe  sub-committee,  with  the  exception  of  .Mr.  II. 
H.  X’aughan.  who  has  submitted  a  minority  report  wbich 
is  also  presented  in  the  Journal. 

riie  majority  report  .sketches  tbe  rapid  growth  of  in¬ 
terest  in  methods  of  improving  industrial  efficiency,  and 
the  increasing  amount  of  attention  now  being  given  to 
tbe  worker.  .An  early  evidence  was  tbe  development  of 
profit-sharing,  premium  and  bonus  systems  to  reward  in- 
crease<l  effort  and  output ;  then  followed  welfare  work,  in¬ 
dustrial  betterment  movements,  tbe  adojition  of  safe¬ 
guards  and  regulations  to  minimize  industrial  accidents, 
tbe  substitution  of  tbe  principle  of  accident  compensa¬ 
tion  for  employer’s  liability  and  the  improvement  in 
the  physical  surroundings  and  conditions  in  factories. 
Still  another  tendency  has  had  for  its  object  the  im¬ 
provement  of  personal  relations  between  employer  and 
employee,  but  tbe  most  imiiortant  change  of  all  is  in  the 
mental  attitude  toward  the  jiroblems  of  i)roduction.  mark¬ 
ing  the  introduction  of  scientific  methods  in  the  study  and 
investigation  of  jiroduction  and  output  jiroblems. 

Efficient  management  is  an  art  rather  than  a  science, 
bnt  involves  the  knowledge  and  use  of  scientific  methods, 
riie  committee  gives  three  regulative  princi])les.  which  sum 
uj)  the  whole  plan  of  improving  industrial  efficiency:  (i) 
I'he  systematic  use  of  e.xperience ;  (2)  the  economic  con¬ 
trol  of  effort;  and  (3)  the  promotion  of  personal  effective¬ 
ness.  These  princijiles  are  elaborated  u|)on  in  the  report, 
and  means  of  applying  them  are  discussed  at  some  length. 
In  those  cases  where  the  use  of  labor-saving  management 
can  be  considered  successful,  the  results  have  been  (i)  a 
reduced  cost  of  product:  (2)  greater  jiromptness  in  de¬ 
livery.  with  the  ability  to  set  and  meet  dates  of  sbipment : 

( .D  greater  output  jier  worker  per  day  with  increased 
wages:  and  (4)  an  improvement  in  tbe  contentment  of 
the  workers,  riiese  results  indicate  certain  advantages  to 
both  employer  and  employee,  bnt  it  bas  been  charged  that 
the  movement  has  not  yet  entirely  justified  itself,  because 
it  bas  not  reduced  the  cost  of  the  product  to  the  consumer. 
Labor-saving  management,  where  jiroperly  administered,  is 
conserving  labor  and  thus  contributing  to  the  good  of  so¬ 
ciety  at  large. 


ANNUAL  CONVENTION  OF  ASSOCIATION  OF 
RAILWAY  ELECTRICAL  ENGINEERS. 


Several  important  committee  reports  and  papers  were 
presented  at  the  fifth  annual  convention  of  the  .Association 
of  Railway  Electrical  Engineers  at  the  .Auditorium  Hotel, 
Chicago,  on  Oct.  21  to  25.  President  F.  R.  Frost,  of  Topeka, 
electrical  engineer  of  the  .Atchison,  Topeka  &  Santa  Fe 
Railway,  was  in  the  chair,  and  the  attendance  of  all  classes 
at  the  convention  was  about  350.  Reference  was  made  in 
tbe  issue  of  Oct.  26  to  the  presentation  of  the  committee  re¬ 
ports  on  the  installation  of  wiring  for  electric  service  in 
railway  buildings,  on  data  and  information,  and  on  the 
standardizing  of  ball  bearings  for  axle  generators. 

I.Ml'ROVEMENTS  IN  .MACHINERY  AND  AI’l’ARATUS. 

Mr.  H.  C.  Meloy,  of  tbe  Lake  Shore  road,  presented  the 
report  of  the  committee  on  improvements.  This  report  was 
a  review  of  imiirovements  made  in  electrical  eijuipment 
during  the  year  which  would  be  of  interest  to  members  of 
tbe  association,  embracing  new  apparatus  for  car  ligbting, 
storage  batteries,  lamps,  fixtures,  fans,  wire  and  wiring 
devices,  headlights,  motors  and  power  eciuipment,  etc. 
riiere  was  also  some  discussion  of  the  use  of  ampere-hour 
meters  in  connection  with  axle  lighting.  The  new  Sangamo 
instrument  for  this  purpose  was  described  briefly. 

DL'RCIIASE  OF  ELECTRICITY  FOR  RAILROAD  SHOl’S. 

Mr.  (ieorge  W'.  Cravens,  of  Chicago,  presented  tbe  report 
of  tbe  committee  on  shop  practice,  dealing  with  the  motor 
and  lighting  equipment  of  railroad  rejiair  shops.  One 
interesting  fact  brought  out  in  the  discussion,  by  Mr.  L.  S. 
Billau.  of  tbe  Baltimore  &  Ohio  Railroad,  was  tbe  present 
tendency  of  railroads  to  purchase  electrical  energy,  rather 
than  generate  it  themselves,  for  the  operation  of  their  shojis. 
He  remarked  that,  with  this  tendency  in  view,  it  would  be 
better  to  install  alternating-current  motors  ratber  than 
direct-current  motors.  Frequently  in  old  .shops  it  is  found 
economical  to  shut  down  the  power  plants  and  buy  energy 
from  electric-service  companies.  Mr.  1).  J.  Cartwright,  of 
the  Lehigh  A'alley  road,  commented  on  this  tendency  also. 
In  answer  to  a  question,  Mr.  Cartwright  said  that  electrical 
energy  could  usually  be  purchased  with  advantage  for  a 
500-hp  railroad  shop  if  it  could  be  obtained  at  a  rate  of  2 
cents  per  kw-br.  or  less.  Mr.  Cravens  remarked  that  the 
([uestion  of  purchasing  electrical  energy  dejiends  on  local 
conditions.  Usually  the  railroads  are  enabled  to  get  their 
coal  very  cheaply,  and  often  also  they  use  steam  from  the 
])ower  plants  for  heating  purposes.  Mr.  Willard  Doud,  of 
the  Illinois  Central  system,  said  that  his  company  purchased 
electricity  for  shoj)  operation  in  Champaign.  Ill.,  and 
Waterloo.  la.,  where  flat  measured  rates  are  obtained.  This 
sjieaker  favors  the  purchase  of  electricity  if  a  reasonable 
rate  can  be  obtained.  However,  he  said  that  the  railroad 
companies  should  insi.st  on  a  flat  rate  per  unit  and  not  allow 
the  electric-service  companies  to  delude  them  with  any 
“maximum-demand  bunk.’’ 

COMMERCIAL  EFFICIENCY  OF  SMALL  STEAM  TURBINES. 

Mr.  .Ashley  P.  Peck  read  a  paper  on  “Small  Steam  Tur¬ 
bines,”  ])repared  by  Mr.  W.  J.  .A.  London  and  bimself,  both 
of  the  Terry  Steam  Turbine  Company.  He  said  that  there 
is  no  reason  why  small  turbines  cannot  be  built  to  approach 
a  high  thermal  efficiency,  but  there  is  no  demand  for  such 
machines  at  present  owing  to  the  great  first  cost.  High 
efficiency  reipiires  large  wheels,  and  the  cost  of  small 
machines  follows  closely  the  square  of  the  diameter.  Mr. 
Peck  enumerated  the  advantages  of  small  steam  turbines 
giving  sustained  efficiency,  very  small  maintenance  cost  and 
almost  absolute  reliability. 

The  discussion  related  largely  to  the  use  of  exhaust-steam 
turbines.  Mr.  Doud.  for  instance,  said  that  by  tbe  use  of 
low-pressure  turbines  at  the  Burnside  shops  of  the  Illinois 
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C'entral  it  had  been  found  possible  to  do  the  work  with 
eight  boilers,  whereas  eleven  had  been  necessary  formerly. 
Mr.  Peck  said  that  exhaust-steam  turbines  were  not  a 
panacea  for  the  ills  of  old  power  plants.  Their  applicability 
depends  on  the  daily  log  of  operations.  Mr.  Douglas,  of 
the  General  Electric  Company,  agreed  with  Mr.  Peck  in 
this  conclusion.  Mr.  Quinn,  of  the  Norfolk  &  Western 
Railroad,  spoke  highly  of  both  high-pressure  and  exhaust- 
steam  turbines. 

I.NDUSTRI.M.  I.IOHTING. 

Mr.  P).  F.  Fisher,  Jr.,  of  Bloomfield,  X.  ).,  commercial 
engineer  of  the  Westinghouse  I.amp  Comi)any,  read  a  prac¬ 
tical  and  instructive  paper  on  “Industrial  Lighting.”  He 
made  a  plea  for  sufficient  illumination  in  industrial  estab¬ 
lishments  owing  to  its  beneficial  effect  on  workmen.  Work¬ 
ing  plants  for  the  illumination  of  railroad  shops  should  be 
made  in  advance  of  the  actual  construction.  In  making 
calculations  the  utilization  factor  of  light  sources  should 
be  taken  into  account.  The  lamps  used  should  be  the 
largest  possible  to  obtain  desirable  results.  It  may  be  neces¬ 
sary  to  make  several  demonstrations  or  practical  tests  in 
large  establishments  before  deciding  on  the  system  to  be 
finally  adoi)ted. 

WIRE  Sl'ECIFIC.ATIONS. 

Mr.  W.  .\.  Del  Mar,  assistant  engineer  of  the  Xew  York 
Central  lines,  presented  specifications  for  bare  and  insulated 
wire  for  potentials  up  to  750  volts.  Mr.  Sloan  pointed  out 
that  the  .specifications  do  not  include  rubber-covered  wire 
not  having  a  mineral  admixture.  The  s])ecifications.  he  said, 
were  to  be  considered  as  a  guide,  but  could  be  simplified  by 
individual  railroads.  There  was  considerable  discussion  in 
relation  to  this  subject.  Among  those  taking  jiart  were 
Mr.  F.  J.  White,  of  Xew  York,  of  the  Okonite  Comjiany ; 
Mr.  Del  Mar  and  others.  In  the  case  of  this  report  also  the 
siiecifications  were  accejited  and  sent  to  a  letter  ballot  with 
the  understanding  that  the  committee  should  have  an  oppor¬ 
tunity  to  amend  them  if  it  wished  to  do  so  in  view  of  sug¬ 
gestions  made  during  the  discussion. 

HEI.TI.NO  FOR  .\XLE  (JEN ER.\TORS. 

.\  sub-committee  of  the  committee  on  specifications  pre¬ 
sented  specifications  for  belting  for  axle  generators.  It  is 
of  some  interest  to  note  that  this  is  the  first  report  that  has 
been  made  on  this  subject.  The  specifications,  which  were 
presented  by  Mr.  Sloan,  were  not  adojited,  but  will  be  taken 
up  at  a  subseipient  convention. 

REPORT  OF  CO.MMITTEE  ON  ST.\Nl).\RI).S. 

Mr.  Cartwright  presented  the  rejiort  of  the  committee  on 
standards.  This  report  set  forth  the  results  of  conferences 
between  the  committee  and  the  train-lighting  committee  of 
the  Master  Car  Builders'  .Association.  In  most  cases  the 
recommendations  of  the  railway  electrical  engineers  were 
adopted,  but  in  a  few  cases  changes  were  suggested  by  the 
master  car  builders.  The  relation  of  the  two  associations 
was  di.scussed,  and  arrangements  were  made  for  further 
conferences.  It  was  suggested  that  the  committee  on 
standards  make  an  effort  to  standardize  the  relation  of 
lamps  and  reflectors. 

HE.WY  ELECTRIC  TR.\CTION. 

.Mr.  X.  W.  Storer,  of  Pittsburgh,  engineer  for  the  West¬ 
inghouse  Electric  &  Manufacturing  Company,  read  an  in¬ 
structive  ])aper  on  "Heavy  Electric  rraction,"  an  abstract 
of  which  is  given  on  page  982. 

II.I.U.MINATIO.N  OF  M.\IL  C.XRS. 

On  the  concluding  day  of  the  convention  Mr.  .Arthur  J. 
Sweet,  of  the  Holophane  works  of  the  General  Electric 
Company,  read  a  paper  on  "Postal  Car  Illumination.”  He 
said  that  this  exacting  service  requires  high  illuminating 
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efficiency  and  is  of  prime  importance.  Diffusion  should  be 
as  great  as  practicable  and  the  intensity  of  illumination 
should  be  generous,  say  from  2.25  to  3.5  ft. -candles,  b'or 
general  illumination  of  mail  cars  Mr.  Sweet  recommended 
50-watt  tungsten  lamps  with  aluminized  deep-bowl  metal 
reflectors  suspended  in  a  line  down  the  center  of  the  car. 
The  chairman  of  the  standard  car  committee  of  the  United 
States  Railway  Mail  Service  was  invited  to  address  the 
association,  and  he  spoke  of  the  importance  of  artificial 
lighting  in  postal  cars.  Failure  of  the  light  supply  means 
stoppage  of  work  of  much  importance.  The  traveling 
mail  clerks  have  rather  favored  gas.  the  impression  being 
that  electric  lighting  of  mail  cars  has  not  been  maintained 
reliably  and  efficiently.  The  lighting  should  give  99.35  per 
cent  continuous  service.  If  it  falls  below  that  some  form 
of  emergency  or  auxiliary  lighting  other  than  candles  must 
be  provided.  'I'he  government  committee  will  prepare  a 
detailed  specification  for  postal-car  lighting.  Probably  it 
will  reijuire  storage  batteries  on  individual  cars,  even  in 
the  case  of  head-end  .systems.  The  committee  will  express 
no  preference  between  gas  and  electricity  in  the  standard 
sjiecification  to  be  jirepared.  There  was  (piite  a  general  dis¬ 
cussion  on  this  subject,  and  it  was  evident  that  the  jiost 
office  officials  are  prepared  to  insist  on  a  high  standard  of 
lighting  for  mail  cars. 

THE  I'RI.MER  OF  II.I.U .M I N .\TION . 

By  invitation  Mr.  P.  S.  Millar,  of  the  Illuminating  En¬ 
gineering  Society,  spoke  a  few  words  about  the  primer  of 
illumination  prepared  by  a  committee  of  the  society,  con¬ 
sisting  of  Dr.  Louis  Bell,  Mr.  L.  B.  Marks  and  Mr.  J.  R. 
Cravath.  This  jiamphlet.  entitled  "Light,  Its  L’se  and  Mis¬ 
use,”  was  distributed  at  the  convention.  Mr.  Millar  said 
that  it  was  intended  for  popular  education.  The  first  edition 
was  7500  copies,  and  it  is  hoped  that  millions  of  copies  will 
be  distributed  and  that  the  primer  will  be  translated  into 
foreign  languages.  The  |)rimer  is  copyrighted  by  the  Illu¬ 
minating  Engineering  Society,  but  will  be  furnished  at  cost. 

SPECIFICATIONS  FOR  INCANUESCENT  LA.MPS  FOR  RAILROAD 

WORK. 

-A  committee  of  which  Mr.  J.  R.  Sloan,  engineer  of  elec¬ 
tric  car  lighting  for  the  Pennsylvania  Railroad,  was  chair¬ 
man  presented  standard  specifications  for  the  purchase  of 
incandescent  lamps  for  railroad  work  at  the  recent  Chicago 
convention  of  the  association  named.  In  relation  to  what 
is  known  as  the  "excess-voltage  te.st”  the  committee  re¬ 
ported  that  improvements  in  the  several  modern  types  of 
lanqis  have  been  made  so  rapidly  that  reliable  data  on  which 
to  base  an  accurate  excess-voltage  test  are  not  available. 
For  the  present,  therefore,  excess-voltage-test  results  may 
be  taken  only  as  an  indication  of  (luality,  and  not  as  a 
measure  of  what  the  lamps  will  do  under  normal  conditions 
of  oiieration. 

.Among  other  things,  the  specifications  provide  that  from 
each  lot  of  lamps  which  have  passed  ins])ection  for  physical 
defects  and  tests  for  initial  rating  2  per  cent,  comprising 
those  which  approximate  most  clo.sely  to  the  normal  rating 
of  the  lamps  as  to  total  watts  and  candle-power,  may  be 
selected  for  use  in  the  determination  of  the  life  and  candle- 
power  performance  and  shipped  to  the  point  designated  by 
the  purchaser. 

For  the  determination  of  the  life  and  candle-power  main¬ 
tenance  of  any  lot  of  lamjis  no  less  than  four  lamps  shall  be 
selected  for  test.  They  will  be  photometered  and  the 
voltage  determined  which  will  give  the  watts  per  candle 
specified  in  the  several  schedules.  The  lamps  will  be  ojier- 
ated  at  this  voltage  throughout  the  test.  During  the  test 
variations  in  voltage  shall  not  exceed  0.5  jier  cent  almve 
or  0.5  per  cent  below  the  normal  voltage.  Candle-power 
readings  shall  be  taken  when  the  lamps  shall  have  been  in 
service  aiiproximately  fifty  hours,  and  at  least  every  100 
hours  thereafter,  until  the  candle-jiower  shall  have  de- 
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creased  to  less  than  80  per  cent  of  its  initial  value.  The 
number  of  hours  each  lamp  operates  until  the  candle-power 
has  decreased  to  80  per  cent  of  its  initial  value  or  until  the 
lamp  fails,  if  within  that  period,  is  known  as  the  test  life. 
In  computing  the  results  of  life  test  of  any  lot  of  lamps,  the 
average  hours’  life  shall  be  the  arithmetical  mean  of  the 
values  for  the  individual  lamps.  Lamps  which  are  broken 
but  not  burned  out  during  test  shall  not  be  counted  to 
diminish  the  average  performance.  If  the  average  test 
life  of  any  lot  of  lamps  is  less  than  90  per  cent  of  the  test 
life  values  specified  in  the  several  schedules,  the  lot  of 
lamps  represented  by  the  test  samples  will  be  rejected. 

In  the  discussion  Mr.  B.  F.  Fisher,  Jr.,  of  the  Westing- 
house  Lamp  Company,  among  other  things  remarked  that 
the  excess-voltage  test  is  not  a  true  indication  of  quality; 
it  indicates  a  trend  of  quality  and  should  be  used  with  great 
care. 

Mr.  J.  L.  Minick,  of  the  Pennsylvania  Railroad,  said  that 
this  road  has  had  serious  complaints  of  changes  in  the 
location  of  filaments  in  tungsten  lamps.  Manufacturers 
should  not  make  radical  changes  of  this  nature  without 
first  consulting  the  consumers.  Mr.  D.  J.  Cartwright,  of 
the  Lehigh  Valley,  also  spoke  of  the  need  of  a  standard 
positif)n  of  the  filament  in  the  bulb. 

The  standard  specifications  are  quite  elaborate.  They 
are  divided  into  two  parts  and  Part  I  is  divided  into  six 
sections  as  follows:  General  requirements;  definitions  and 
standards ;  method  of  inspection  and  test ;  physical  charac¬ 
teristics:  electrical  characteristics;  schedules.  Part  II  is 
intended  to  specify  what  lamps  can  be  ordered  and  to  state 
clearly  the  inft)rmation  it  is  necessary  to  give  on  requisi¬ 
tions  so  that  orders  may  he  filled  promptly  by  the  manu¬ 
facturer.  The  specifications  were  accepted  by  the  associa¬ 
tion  and  referrred  to  a  letter  ballot  for  final  adoption. 

DATA  ON  ELECTRIC  CAR  LIGHTING. 

Included  in  the  report  presented  by  the  committee  on 
data  and  information  was  the  statement  that  the  number  of 
cars  lighted  by  electricity  on  American  trunk-line  railroads 
is  13,736,  while  29,075  cars  are  lighted  by  other  means. 
These  figures,  however,  are  not  complete  or  accurate,  ac¬ 
cording  to  Mr.  E.  W.  Jansen,  of  the  Illinois  Central,  who 
presented  the  report.  There  was  some  comment  on  the 
fact  that  there  seems  to  be  a  decrease  in  the  use  of  head- 
end  train-lighting  systems;  also  a  decrease  in  the  number 
of  storage-battery  cells  in  use — that  is,  a  proportionate  de¬ 
crease  compared  with  the  number  of  lamps  in  service— r 
owing  to  the  introduction  of  tungsten  lamps  and  the  lower¬ 
ing  of  car-lighting  voltages.  Another  rather  interesting 
fact  brought  out  was  that  75  per  cent  of  the  belts  used  in 
axle  lighting  are  lost  and  only  25  per  cent  worn  out  in 
service. 

The  report  of  the  committee  on  train-lighting  practice 
was  presented  by  Mr.  F.  E.  Hutchison,  of  the  Rock  Island. 
In  the  discussion  Mr.  C.  R.  Gilman,  of  the  Milwaukee  & 
St.  Paul,  described  an  improvement  in  head-end  train  light¬ 
ing  by  which  the  batteries  can  be  charged  and  the  train 
lamps  operated  at  the  same  time  by  rearranging  the  wiring 
and  operating  the  batteries  in  parallel  with  the  lamp  cir¬ 
cuit,  doing  away  with  the  loop  system  of  wiring.  Such  a 
plan  is  useful  where  there  are  long  runs  of  electric-lighted 
trains  having  head-end  systems.  With  a  ten-car  train  the 
drop  in  voltage  at  the  end  of  the  train  is  2  or  3  per  cent. 
With  such  a  train  the  load  seldom  exceeds  200  amp. 

One  feature  of  the  discussion  related  to  rough  methods 
of  determining  the  amount  of  charge  in  the  Edison  storage 
battery.  It  was  declared  that  the  only  accurate  way  is  the 
ampere-hour  method,  but  the  voltage  indication  was  also 
said  to  be  fairly  satisfactory.  The  latter  method  is  used  by 
thousands  of  automobile  owners.  As  to  the  kind  of  wood 
for  battery  trays  used  in  train  lighting,  Mr.  F.  R.  Frost,  of 
Topeka,  suggested  the  use  of  yellow  pine  dipped  in  hot 
paraffin  and  later  coated  with  beeswax. 


CONCLUDING  BUSINESS. 

It  was  voted  that  the  annual  convention  of  1913  be  held 
in  Chicago,  the  date  to  be  fixed  by  the  executive  committee. 
Next  summer’s  semi-annual  convention  will  be  held  at 
Atlantic  City  about  the  time  of  the  Master  Car  Builders’ 
convention. 

A  vote  of  thanks  was  extended  to  the  Railway  Electric 
Supply  Manufacturers’  Association  for  providing  entertain¬ 
ment  features  and  exhibits. 

Officers  were  elected  as  follows:  President,  Mr.  D.  J. 
Cartwright,  Phillipsburg,  N.  J.,  electrical  engineer  Lehigh 
Valley  Railroad;  first  vice-president,  Mr.  C.  R.  Gilman, 
Milwaukee,  chief  electrician  Chicago,  Milwaukee  &  St.  Paul 
Railway;  second  vice-president,  Mr.  H.  C.  Meloy,  Cleveland, 
chief  electrician  Lake  Shore  &  Michigan  Southern  Railway; 
secretary  and  treasurer,  Mr.  Joseph  A.  Andreucetti, 
Chicago,  general  foreman  Chicago  &  Northwestern  Rail¬ 
road;  executive  committee,  Messrs.  L.  S.  Billau,  Baltimore 
&  Ohio;  E.  W.  Jansen,  Illinois  Central;  F.  E.  Hutchison, 
Rock  Island;  C.  J.  Causland,  Pennsylvania  Lines;  W.  A. 
Del  Mar,  New  York  Central;  Willard  Doud,  Illinois  Central. 

The  entertainment  features  included  an  informal  recep¬ 
tion  and  dance  on  the  evening  of  Oct.  21,  an  automobile 
tour  for  the  ladies,  and  the  annual  banquet  held  on  Oct.  24. 
At  this  banquet  Mr.  F.  P.  Vose  was  toastmaster  and  there 
was  an  attendance  of  about  480  ladies  and  gentlemen.  On 
the  afternoon  of  Oct.  25  the  convention  delegates  and 
visitors  were  taken  on  a  visit  to  the  Burnside  shops  of  the 
Illinois  Central  Railroad,  which  provided  a  special  train 
for  the  party. 


ELECTRIC  LOCOMOTIVES  UNDER  SERVICE 
CONDITIONS. 

One  of  the  most  interesting  features  of  the  recent  Chicago 
convention  of  the  Association  of  Railway  Electrical 
Engineers  was  an  address  delivered  on  Oct.  24  by  Mr. 
Norman  W.  Storer,  of  Pittsburgh,  engineer  of  the  Westing- 
house  Electric  &  Manufacturing  Company,  in  relation  to 
the  present  status  of  heavy  electric  traction. 

Mr.  Storer  began  by  saying  that  the  existence  of  the 
electric  locomotive  was  responsible,  to  some  extent,  for  the 
improvements  in  the  steam  locomotive  which  have  been 
made  during  the  last  ten  years.  While  the  speaker  was 
confident  that  the  electrification  of  a  considerable  portion 
of  the  railways  of  the  world  is  sure  to  be  accomplished  at 
some  time,  still  the  improved  steam  locomotives  have  made 
it  possible  to  postpone  this  tremendous  change  and  study 
the  problem  with  the  utmost  care.  It  was  pointed  out  that 
electrification  is  usually  accompanied  by  other  changes  and 
improvements  which  ought  not  to  be  charged  up  to  it  as  a 
part  of  the  capital  expense.  In  the  case  of  Chicago,  where 
electrification  of  trunk-line  terminals  is  a  live  subject  for 
discussion,  Mr.  Storer  said  that  the  city  would  be  ahead  in 
the  end  if  it  waited  until  the  railroad  companies  got  together 
and  found  out  what  they  could  do  under  conditions  of  actual 
operating  practice. 

One  thing  that  has  been  discovered  in  the  use  of  electric 
locomotives  is  that  the  low  center  of  gravity  of  the  early 
types  is  a  decided  disadvantage.  The  great  problem  is 
therefore  the  transmission  of  the  torque  of  the  motors  to 
the  driving  wheels.  This  may  seem  to  be  simple,  but  it  is 
not  so  by  any  means.  The  entire  problem  of  railroading 
should  be  studied  to  design  a  proper  electric  locomotive.  It 
is  now  generally  believed  to  be  poor  practice  to  gear  loco¬ 
motive  motors  directly  to  the  a.xles  of  the  drivers  except  for 
slow-speed  work.  Locomotives  of  this  type  are  limited  to  a 
speed  of  about  30  miles  per  hour.  In  the  design  of  high¬ 
speed  locomotives  the  problems  presented  are  many  and 
difficult. 

The  lecturer  then  proceeded  to  discuss  six  types  of 
electric  locomotives,  illustrating  them  with  illuminated  pic- 
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lures  displayed  by  the  stereomotorgraph.  These  were  the 
New  York  Central  “6000’’  direct-current  gearless  type;  the 
original  machines  for  the  New  York,  New  Haven  &  Hart¬ 
ford  ;  the  latest  machines  for  the  same  railroad ;  the  power¬ 
ful  high-speed  electric  locomotives  for  the  Pennsylvania 
terminal  tunnel  in  New  York;  the  modern  three-phase  loco¬ 
motives  for  the  Italian  State  Railways,  and  the  alternating- 
current  locomotives  for  the  Loetschberg  tunnel  in  Switzer¬ 
land.  These  types  are  characterized  by  different  methods 
of  transmitting  the  power  to  the  drivers,  and  on  these 
variations  Mr.  Storer  dwelt  at  some  length.  He  also  illus¬ 
trated  and  described  other  types  of  single-phase,  three- 
phase,  and  6oo-volt,  1200-volt  and  1500-volt  direct-current 
locomotives  designed  for  varying  conditions  of  service  and 
for  moderate  speed  or  high  speed. 

Of  these  Mr.  Storer  said  that  the  first  type  was  an  ex¬ 
ample  of  a  locomotive  built  around  one  idea,  namely,  that 
of  mounting  the  armature  of  the  motor  directly  on  the  axle 
and  building  the  motor  field  into  the  truck  frame  so  as  to 
do  away  with  all  motor  bearings.  It  was  a  scheme  ideal 
in  its  simplicity  and  it  was  not  surprising  that  the  New 
York  Central  desired  to  use  it.  However,  it  was  well 
known  that  these  locomotives  had  never  been  considered  as 
successful  high-speed  machines  on  account  of  their  tendency 
to  nose,  which  strains  the  track.  This  type  of  electric 
locomotive  had  an  extremely  low  center  of  gravity  so  that 
it  was  quick  to  feel  the  irregularities  in  the  track  and 
synchronous  vibrations  were  very  easily  set  up.  A  great 
deal  had  been  done  to  eliminate  this  defect,  but  the  efforts 
had  been  only  partly  successful. 

The  second  type  mentioned,  that  having  the  motor 
mounted  on  a  quill  surrounding  the  axles  and  connected 
through  springs,  was  open  to  some  of  the  same  objections 
as  the  first  type.  This  also  had  a  low  center  of  gravity, 
although  considerably  higher  than  the  first  type,  but  all 
weight  was  spring-supported  so  that  the  track  did  not  get 
a  direct  blow.  The  original  New  Haven  locomotives  nosed 
badly  at  high  speeds  but  were  entirely  cured  by  the  addition 
of  an  idle  axle  at  each  end  of  the  locomotive  and  a  toothed- 
cam  centering  device  between  the  cab  and  the  trucks.  These 
locomotives  at  present  exhibited  absolutely  no  tendency  to 
nose  even  at  the  highest  speeds — 75  to  80  miles  per  hour — 
where  formerly  they  nosed  at  50  to  60  miles  per  hour. 
However,  even  with  the  motors  carried  by  springs,  the  track 
is  liable  to  damage  unless  it  is  kept  in  good  surface. 

The  third  type,  having  motors  mounted  above  and  geared 
to  quills  surrounding  the  axles,  is  one  of  the  latest  develop¬ 
ments,  and  the  New  Haven  locomotives  of  this  type  are 
the  easiest  riding  electric  locomotives  that  have  ever  been 
built.  Mounting  the  motors  rigidly  on  the  trucks  above 
the  axles  and  gearing  down  to  the  quills  of  course  raised 
the  center  of  gravity  very  considerably.  Then  the  long 
helical  springs  connecting  the  quills  to  the  driving  wheels 
permitted  the  axles  and  journal  boxes  to  move  a  total 
vertical  distance  of  3  in.  in  the  pedestal  jaws  without  the 
quills  touching  the  axles.  Thus  the  wheels  were  free  to 
follow  the  inequalities  of  the  track  without  disturbing  the 
mass  of  the  locomotive  and  consequently  caused  the  least 
possible  damage  to  the  track.  The  arrangement  of  wheels, 
combined  with  the  distribution  of  weight  and  the  drive, 
entirely  prevented  nosing,  and  the  secondary  springs  trans¬ 
mitting  the  weight  of  the  cab  to  the  trucks  through  the  large 
surface  plates  prevented  the  transmission  of  vibration  from 
the  truck  frame  to  the  cab.  This  type  of  locomotive  has 
been  built  both  with  a  single  motor  per  axle  and  with  twin 
motors  of  the  same  total  capacity  per  axle.  After  building 
a  number  of  the  former  type  with  motors  so  large  as  to 
require  double  gears,  it  was  found  that  the  same  output 
could  be  obtained  with  less  weight  and  less  cost  by  sub¬ 
stituting  two  motors  for  the  one  large  one.  This  arrange¬ 
ment  has  the  advantages  that  only  one  gear  was  required, 
as  both  motors  drive  through  the  same  gear,  and  that  the 
two  motors  were  lighter  and  easier  to  handle  and  cheaper 


to  maintain  than  the  large  one,  being  also  interchangeable, 
except  for  field  castings,  with  the  motors  used  on  the  New 
Haven  multiple-unit  cars.  The  two  motors,  being  con¬ 
nected  permanently  in  series,  gave  in  effect  one  motor  of 
double  voltage  and  consequently  half  current,  thus  reducing 
the  carrying  requirements  of  cables  and  switches  and 
making  a  substantial  saving  in  the  cost  of  control  equipment. 

Mr.  Storer  said  that  the  gears  on  these  locomotives  had 
never  given  a  moment’s  trouble.  The  spring  drive  had 
removed  the  bad  effects  of  the  impact  of  the  teeth  when 
operating  at  a  high  speed,  so  that  it  was  anticipated  that  the 
gear  speed  could  be  much  higher  than  that  of  the  ordinary 
gears  mounted  directly  on  the  axles,  and  that  by  avoiding 
ilirect  impact  between  the  teeth  the  life  would  be  greatly 
increased.  The  efficiency  of  such  a  gear  drive  was  stated 
to  be  very  high. 

While  these  locomotives  were  built  for  single-phase 
operation,  they  would  have  practically  the  same  advantages 
on  direct  current.  The  twin-motor  scheme  could  be  satis¬ 
factorily  adapted  to  high-voltage  direct-current  operation. 

The  fourth  type  of  locomotive,  that  with  motors  mounted 
high  up  in  cab  and  connected  to  drive  wheels  through 
cranks,  parallel  rods  and  a  jackshaft,  was  the  type  adopted 
by  the  Pennsylvania  Railroad  for  the  New  York  terminal. 
This  type  has  a  very  high  center  of  gravity,  and  although 
the  weight  on  driving  axle  is  about  56,000  lb.  and  the 
springs  are  consequently  stiff,  the  locomotive  has  excellent 
riding  qualities,  corresponding  to  the  best  steam  locomo¬ 
tives.  rhere  is  absolutely  no  tendency  to  nosing  and  no 
bad  effect  on  the  track.  These  are  the  most  powerful 
electric  locomotives  ever  built  and  have  shown  themselves 
to  be  wonderfully  reliable,  having  a  record  of  only  thirteen 
train  minutes’  delay  for  the  first  year  with  thirty-three 
locomotives  in  service.  They  have  actually  developed  over 
75,000  lb.  drawbar  pull,  corresponding  to  a  crank  pin  pres¬ 
sure  of  over  100,000  lb.  This  was  found  to  impose  strains 
on  the  jackshaft  bearings  which  were  worse  than  in  recipro¬ 
cating  engines.  There  was  scarcely  any  neutral  zone  be¬ 
cause  of  the  combined  action  of  the  motor  rods  and  driving- 
wheel  rods  set  at  an  angle  of  about  45  deg.  from  each  other. 
This  angle,  however,  was  much  to  be  preferred  to  the 
vertical  motor  rods  adopted  for  the  first  locomotives  built 
for  the  German  State  Railways,  which  were  practically 
failures.  Locomotives  of  this  type  require  very  careful 
adjustment  to  maintain  the  shafts  parallel  and  properly 
centered.  Nevertheless,  it  is  the  type  preferred  by  many 
railway  men  for  high-speed  work  and  will  probably  be 
used  a  great  deal  on  account  of  the  similarity  to  the  steam 
locomotive  both  in  design  and  performance. 

The  fifth  type  of  locomotive,  that  employing  the  Scotch 
yoke  for  transmitting  the  power  from  the  motors  to  the 
driving  axles,  has  been'used  exclusively  for  the  three-phase 
locomotives  on  the  Italian  State  Railways.  The  first  ones 
have  been  in  service  some  ten  or  twelve  years  on  the  \'al- 
tellina  line  and  have  given  excellent  results.  The  later  ones, 
some  thirty-five  in  number,  have  been  in  use  about  two 
years  on  the  Giovi  line  near  Genoa.  These  machines 
possess  some  excellent  qualities — light  weight,  pow’erful 
motors  and  motor  weight  entirely  spring-supported.  They 
have,  however,  been  employed  only  in  slow  and  moderate 
speed  service,  so  that  their  performance  at  high  speeds 
remains  to  be  proved.  These  locomotives  also  require  very 
accurate  adjustment,  although  not  so  close  as  the  Pennsyl¬ 
vania  type,  as  the  Scotch  yoke  drives  one  axle  through  a 
sliding  block  and  the  others  through  parallel  rods  connected 
to  the  yoke  by  knuckle  pins.  Spherical  crank  and  knuckle 
pins  are  largely  used  with  this  type  of  drive. 

The  sixth  and  last  type  mentioned  was  the  one  driving 
the  locomotives  through  a  combination  of  gears  and  side 
rods  or  gears  and  Scotch  yokes.  A  number  of  such  loco¬ 
motives  have  been  built,  the  most  notable  being  the  ones 
built  for  the  Loetschberg  Tunnel  in  Switzerland  and  for 
the  Midi  Railway  in  France.  The  former  has  two  looo-hp 
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motors,  each  connected  by  a  helical  tooth  gear  to  a  jack¬ 
shaft,  which  is  slightly  above  the  driving  axles,  and  thence 
by  parallel  rods  to  three  pairs  of  driving  wheels.  Although 
the  motor  speed  is  extremely  high,  the  gears  operate  prac¬ 
tically  noiselessly  and  with  high  efficiency.  The  duty  on  the 
jackshaft  hearings  is  much  easier  than  when  side  rods 
only  are  used,  since  the  reciprocating  pressures  are  prac¬ 
tically  all  in  a  horizontal  direction  and  can  therefore  he 
cared  for  much  more  easily.  The  Midi  locomotive,  built  by 
the  Societe  .Xnonyme  Westinghouse,  has  two  motors,  each 
geared  to  a  jackshaft  through  gears  located  outside  the 
plate  frames  of  the  locomotive.  I'lie  jackshafts  are  con¬ 
nected  to  the  drive  wheels  through  Scotch  yokes  like  the 
Italian  locomotive.  Both  of  these  types  have  a  fairly  high 
center  of  gravity  and  they  are  therefore  susceptible  to  a 
design  that  should  have  excellent  riding  qualities.  The 
motors  and  gears  are  located  above  the  springs,  aiid  the 
<lnty  on  the  gears  is  less  severe  than  if  they  were  mounted 
on  the  axles.  'I'lie  jackshafts  for  side-rod  drive,  the  author 
said,  should  he  located  in  the  same  horizontal  p'ane  as  the 
driving  axles.  In  some  respects  this  design  is  superior  to 
either  straight  geared  or  straight  side-rod  types,  and  it  is 
jirohahle  that  a  good  many  locomotives  with  gears  and  side 
rods  will  he  built.  Twin  motors  might  he  used,  thus 
reducing  the  gears  to  the  lowest  number  or  to  the  least 
width  of  face. 

In  conclusion,  the  speaker  said  that  all  of  the  electric 
locomotives  described,  excejit  those  of  the  Xew  ^’ork 
Central,  which  reipiire  direct  current,  could  he  ojierated 
with  either  direct  current  or  single-phase  or  three-jihase 
alternating  current.  In  Europe  the  general  belief  is  that 
alternating  current  should  he  used  for  heavy  railroail 
practice,  although  in  England  there  are  some  direct-current 
and  some  alternating-current  installations.  I'he  choice, 
however,  is  determined  by  the  amount  of  energy  that  can 
he  taken  from  an  overhead  trolley.  I’erhaps  200  amp  to  300 
amp  can  he  continuously  collected  in  this  manner. 

In  the  discussion  which  followed  the  question  was  raised 
as  to  frequency,  and  Mr.  .Storer  said  that  the  practice  in 
this  country  is  to  use  25-cycle  operation,  except  in  the  case 
of  the  \’isalia  (Cal.)  line,  where  15-cycle  electric  locomo¬ 
tives  are  in  use.  In  Eurojie  the  frequency  is  usually  15 
cycles  or  16^  cycles. 

Mr.  \V.  A.  Del  Mar.  assistant  engineer  Xew  York  Central 

Hudson  River  Railroad,  said  that  the  Xew  York  Central 
had  not  been  backward  in  appreciating  the  advantages  of 
the  single-phase  system  hut  had  fully  considered  it  in 
numerous  estimates.  'I'hese  estimates  showed  that  on  short 
hauls  where  the  traffic  density  is  great  the  direct-current 
.system  is  almost  invariably  cheaper,  while  on  long  hauls 
where  the  traffic  density  is  slight  the  single-phase  system  is 
often  cheaper. 

Mr.  C.  H.  Qninn,  assistant  engineer  Xorfolk  &  \Yestern. 
remarked  that  as  the  steam  locomotive  and  the  electric 
locomotive  a|)])roached  each  other  in  size  the  first  costs  of 
the  two  types  tended  to  approach  also.  I'he  cost  of  main¬ 
taining  steam  locomotives,  he  said,  is  about  twice  that  of 
maintaining  electric  locomotives. 


FUEL  OILS  FOR  INTERNAL  COMBUSTION  ENGINES. 

.\n  investigation  on  the  use  of  kerosene  oil  for  internal 
combustion  engines  is  being  conducted  at  the  Pennsylvania 
State  College  by  Prof.  J.  Moyer,  of  the  mechanical 
engineering  department.  With  the  increase  in  the  price  of 
gasoline  has  come  the  demand  for  some  cheajjer  fuel  that 
will  give  as  good  results.  Kerosene  will  meet  the  demands 
if  a  satisfactory  carbureter  can  he  designed,  and  it  is  with 
a  view  of  determining  the  merits  and  defects  of  various 
types  of  carbureters  that  the  investigation  is  being  car¬ 
ried  on. 


SOME  RECENT  ELECTRICAL  PATENT  CASES  IN 
ENGLAND. 

By  ,\  Briton. 

A  large  jiart  of  the  time  of  the  judges  who  try  patent 
cases  in  England  is  occupied  by  the  consideration  of  e  ec- 
trical  patents.  'I'hese  cases  seem  to  he  the  most  profitable 
from  the  attorneys'  viewpoint — at  any  rate  e.xperience  shows 
that  patent  litigation  in  England  is  certainly  e.xpensive. 
Eor  instance,  in  a  case  recently  heard  in  relation  to  Osram 
lamps  the  costs  of  a  ten  days’  trial  are  said  to  have  amounted 
to  $65,000.  As  in  England  the  unsuccessful  party  has  to 
pay  the  costs,  .\merican  readers  who  have  or  will  have 
patent  interests  there  will  perhaps  like  to  follow  the  trend 
of  some  of  the  recent  haiglish  decisions. 

The  case  of  Holmes  versus  the  .Associated  Xewspapers, 
Ltd.,*  illustrates  the  way  in  which  the  rights  of  an  English 
patentee  may  he  forestalled  by  a  prior  publication  in 
America.  It  appeared  that  in  1S98  a  patent  was  granted  for 
‘‘an  improved  .system  and  means  for  driving  newspaper 
jirinting  or  like  machines  at  variable  speeds  by  electric 
motors.”  I'he  claim  was  for  “a  system  or  method  of  elec¬ 
trically  driving  a  newsiiaper  printing  machine  or  the  like 
at  very  diverse  speeds,  consisting  in  the  use  of  an  auxiliary 
motor,  in  addition  to  aiul  driving  by  power  gear  through  the 
shaft  of  a  main  motor,  both  for  the  purpose  of  driving  the 
printing  machine  at  a  slow  and  steady  rate  when  re([uired 
and  for  starting  the  machine  from  rest,  to  enable  the  main 
motor  to  gather  uj)  power  and  drive  without  shock  or  ex¬ 
cessive  current,  substantially  as  described.”  Claim  2  was 
as  follows:  “In  an  electrical  driving  device  a  main  motor 
coupled  or  geared  direct  to  the  shaft  of  the  main  motor, 
and  a  self-releasing  clutch  between  au.xiliary  motor  and 
main  motor  shaft,  disengaging  and  cutting  out  auxiliary 
motor  so  soon  as  the  main  motor  overruns  the  latter,  sub¬ 
stantially  as  described.”  In  an  action  for  infringement  the 
defendants  alleged  that  shortly  before  the  date  of  the  patent 
there  had  been  published  two  accounts  of  an  installation  in 
the  United  States  in  which  an  auxiliary  motor  luul  been 
used  with  a  main  motor  for  driving  a  printing  press.  'I'he 
motors  were  geared  to  the  jiress  in  parallel,  not.  as  in  the 
])laintififs  system,  in  series.  It  was  held  at  the  trial  that 
the  first  claim  was  not  confined  to  the  use  of  an  auxiliary 
motor,  in  addition  to  and  driving  by  power  gear  through 
the  shaft  of  a  main  motor,  for  the  ])urposes  mentioned  in 
the  claim  in  connection  with  the  plaintiff's  controlling  de¬ 
vice  alone,  but  in  connection  with  any  suitable  electrical 
device  for  operating  the  motors;  that  the  fact  that  the 
motors  were  arranged  in  series  in  the  one  case  and  in 
parallel  in  the  other  was  immaterial,  and  that  there  had 
been  a  prior  publication  rendering  the  patent  invalid.  The 
action  was  dismissed  with  costs. 

'I'he  case  of  the  British  Westinghouse  Electric  &  Manu¬ 
facturing  Company  versus  Braulik  f  raised  an  interesting 
(piestion  with  regard  to  an  arc  lamp,  the  advantage  of  this 
type  of  lamp  being  that  the  arc  between  the  twp  carbons  was 
practically  horizontal,  eliminating  the  downward  shadow.  It 
appeared  that  a  patent  was  granted  in  1902  for  “improve¬ 
ments  in  electric  arc  lanqis,”  relating  to  lamps  of  the  class 
known  as  fiame-arc  lamps.  The  claim  was  for  “an  arc 
lamp  having  downwardly  pointing  electrodes  and  provided 
with  both  downward  and  horizontal  feed  mechanism,  so 
arranged  that  a  certain  amount  of  operation  of  the  hori¬ 
zontal  feed  takes  place  before  the  downward-feed  mechan¬ 
ism  is  permitted  to  operate,  subject  to  the  disclaiming  note.” 
'I'he  disclaiming  note  was  as  follows;  “The  lamps  to  which 
this  my  invention  apjilies  are  of  the  type  in  which  the  cur¬ 
rent  is  supplied  to  the  electrodes  through  electrode  holders 
in  which  the  upper  ends  of  thy  electrodes  are  firmly  clipped, 
and  which  are  capable  of  being  lowered  simultaneously 
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through  the  same  distance,  and  about  one  of  which  the 
corresponding  electrode  can  swing  under  the  action  of  a 
device  near  its  lower  end,  and  I  limit  my  claim  to  lamps 
of  this  description.”  In  an  action  for  infringement  of  the 
l)atent  it  was  alleged  by  the  defendant  that  the  patent  was 
invalid  on  various  grounds,  including  discon  fortuity  and 
prior  grant,  but  the  only  objections  seriously  contested  were 
novelty  and  subject  matter,  and  in  support  of  these  several 
specifications  were  alleged  as  prior  publication. 

It  was  held  by  the  Court  of  Appeal  that  the  patent  was 
valid  and  had  l)cen  infringed.  The  appeal  was  allowed, 
with  costs.  I'he  whole  point  of  the  case  is  thus  tersely 
summed  up  in  the  judgment  of  Lord  Justice  Fletcher 
Moulton,  who  is  regarded  as  the  leading  authority  on  Eng¬ 
lish  patent  law.  Dealing  with  carbon  electrodes,  he  said: 
“h'ormerly  it  was  the  aim  to  make  them  of  the  very  purest 
carbon,  so  that  they  would  he  consumed  evenly  and  present 
no  irregularities  of  constitution  which  would  atifect  the 
steadiness  of  the  arc.  Hut  it  has  been  known  for  several 
years  i)ast  that  the  presence  of  other  elements  in  the  arc — 
especially  fluorine  and  chlorine — greatly  increases  its  illumi¬ 
nating  power.  riiey  i)ermit  it  to  he  considerably  longer 
than  when  carbon  alone  is  used.  In  si)ite  of  all  the  care 
with  which  electrodes  are  made,  these  composite  electrodes 
l)resent  greater  irregularities  than  those  of  pure  carbon, 
and  this,  combined  with  the  extra  length  of  the  arc,  renders 
it  at  once  more  difficult  and  more  important  to  have  a 
mechanism  in  the  lamp  capable  of  instantaneously  adjust¬ 
ing  the  electrodes  so  as  to  compensate  for  these  irregulari¬ 
ties  and  keej)  the  light  steady.  I  he  patentee  claims  that  the 
mechanism  shown  and  claimed  in  the  specification  has  been 
the  solution  of  this  problem,  inasmuch  as  his  lain])  i)romptly 
adjusts  itself  to  the  changes  of  resistance  in  the  arc  which 
accom])any  these  fluctuations,  and  that  it  is  by  the  use  of 
this  invention  that  ‘horizontal-flame’  lamps — as  such  lamps 
are  called — have  come  into  practical  use  in  this  country. 

1  am  of  opinion  that  this  contention  of  the  ])laintitifs  is 
justified  by  the  evidence." 

Another  interesting  case,  the  ,‘Z”  Electric  Lamp  Manu¬ 
facturing  Company.  Ltd.,  versus  Marples.J:  related  to  an  im¬ 
portant  improvement  in  the  manufacture  of  metallic-fila¬ 
ment  lamps  which  have  come  into  very  general  use  iu  Eng¬ 
land.  In  that  case  the  owners  of  letters  patent  for  “improve¬ 
ments  in  the  manufacture  of  filaments  for  incandescent 
electric  lamps"  having  brought  an  action  for  infringement, 
the  defendants  j)leaded  that  the  s])ecification  was  misleading 
and  insuflicient  and  the  invention  not  useful,  and  denied 
infringement.  The  invention  related  to  metallic  filaments, 
and  the  specification  stated  that  it  provided  means  for  re¬ 
moving  even  the  last  traces  of  carbon  from  the  filaments, 
and  that  it  consisted  in  affecting  the  decarhonization  of  the 
filaments  by  means  of  gases  produced  in  vacuo  by  heating 
phosjdiorus  comi)ounds  containing  hydrogen  and  nitrogen, 
and  also  optionally  containing  oxygen  or  sul])hur.  such  for 
exam])’e  as  phos])ham  and  ])hosphoramide.  with  the  addition 
of  phosi)horus.  if  necessary.  The  s])ecification  stated  that 
|)hospham  was  si)ecially  suited  because  not  only  was  the 
nitrogen  contained  therein  released  in  vacuo  from  its  com¬ 
bination  even  at  a  comparatively  low  temperature  and  when 
set  free  formed  with  the  carbon  or  other  similar,  or  oxi¬ 
dized.  carbon  compounds,  hut  also  the  i)hosphorus  which  was 
set  free  was  ca])ahle  of  performing  certain  functions  therein 
mentioned.  The  defendants  alleged  that  phospham  and 
phosphoramide  and  the  other  compounds  named  in  the 
specifications  did  not  act  on  the  carbon  in  the  filaments  in 
the  manner  therein  alleged,  and  that  phospham  was  not 
capable  of  removing  carbon  from  a  tungsten  filament  in 
any  of  the  ways  described,  and  they  gave  particulars  of  the 
insufficicnev  of  directions  alleged.  In  the  defendants' 
])rocess  of  manufacture  the  filaments  which  were  made  of 
tungsten,  and  in  the  earlier  stage  of  manufacture  contained 
carbon,  were  flashed  or  “sintered”  in  the  presence  of  am- 
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monia,  and  the  defendants  alleged  that  thereby  practically 
all  carbon  was  removed  from  their  filaments,  and  that, 
although  they  introduced  a  mixture  of  phospham  and  red 
phosphorus  into  the  bulb  of  the  lamp,  yet  they  did  this  for 
a  different  purpose,  and  that  in  tact  no  caroon  was  removed, 
and  that  as  to  the  claim  alleged  to  he  infringed  it  was 
limited  to  the  words  “for  the  removal  of  carbon."  It  ap¬ 
peared  at  the  trial  that  the  presence  of  carbon  was  dis¬ 
advantageous  in  filaments  for  several  reasons,  and  that  at 
the  date  of  the  patent  the  blackening  of  the  glass  hull)  was 
commonly  thought  to  he  deposited  carbon  ;  suhsecjuent  knowl¬ 
edge  proved,  however,  that  it  was  not  carbon,  i)Ut  that  the 
blackening  was  in  some  way  due  to  the  i)resence  of  carbon, 
and  that  the  u.se  of  phospham  did  in  fact  prevent  blackening. 

great  deal  of  evidence  at  the  trial  was  directed  to  the 
meaning  of  phosi)ham,  which  had  been  the  subject  of  .scien¬ 
tific  papers,  and  was  at  the  date  of  the  patent  included  in 
the  catalog  of  a  (lerman  firm  of  manufacturing  chemists, 
it  appeared  from  the  evidence  that  the  invention  would 
work  using  i)hospham  which  had  been  exi)osed  to  moisture, 
but  that  ammonia,  not  nitrogen  by  itself,  was  released  and 
formed  a  com])ound  with  the  carl)on.  The  defendants  al¬ 
leged  that  phospham  had  the  formula  PX^H,  and  that  with 
this  composition  the  reaction  stated  in  the  specification 
could  not  be  obtained. 

It  was  held  that  the  sj)ecification  was  addressed  to  the 
manufacturer  of  incandescent  lamps  and  not  to  the  chemist, 
and  that  if  it  contained  errors  in  chemistry  they  were  un¬ 
important  except  to  the  extent  to  which  they  might  mislead 
the  lamp  manufacturer:  that  phosi)ham  if  it  were  allowed  to 
absorb  moisture  would  produce  ])hosphamide  and  would 
cn  heating  give  off  ammonia;  that  it  was  im|)ossible  to  get 
l>ure  phospham  PX„H.  and  that  under  these  circumstances 
the  specification  was  not  misleading;  also  that  the  direc¬ 
tions  were  not  insufficient,  that  the  invention  was  useful, 
that  the  patent  was  valid,  and  that  the  defendants  had  used 
the  ])rocess  on  filaments  containing  carbon ;  that  the  ])rocess 
normally  operated  to  remove  carbon,  and  that  the  defend¬ 
ants  had  infringed.  An  injunction  was  granted,  and  an 
inquiry  as  to  damages,  with  delivery  uj)  of  infringing 
articles. 

The  next  case  which  will  be  cited  illustrates  a  well-known 
])rinci])le  of  English  patent  law — namely,  that  while  a  patent 
niay  be  obtained  for  a  combination  of  old  ideas,  there  must 
he  some  novelty  in  the  comhination,  otherwise  the  patent  is 
invalid.  In  the  case  of  Donnersmarckhutte  Oherschlesische 
Eisen  und  Kohlenwerke  .\ctien  (lesellschaft  versus  Electric 
Construction  Comi)any,  Ltd..**  it  ai)])eared  that  a  patent  was 
granted  for  “improvements  in  means  for  the  control  of 
electrically  driven  reversible  rolling  mills."  The  claim  was 
for  the  arrangement  described  in  the  specification  for  regu¬ 
lating  the  velocity  of  the  mills  without  the  use  of  switched- 
in  resistance,  and  for  effecting  a  gradual  demand  for  cur¬ 
rent  from  the  main  source.  It  consisted  of  a  mill  motor 
driven  by  energy  from  a  motor-generator  in  turn  driven 
directly  from  the  main  source  and  provided  with  flying 
masses,  the  emf  transmitted  to  the  mill  motor  being  regu¬ 
lated  by  alteration  of  the  field-magnet  excitation  of  the 
generator.  In  an  action  for  infringement  of  the  j)atent  it 
was  proved  that  in  i8gi  Leonard  had  published  descriptions 
of  a  method  by  which  a  motor  subject  to  a  variable  load 
could  be  controlled  and  the  demand  on  the  source  of  the 
supply  kept  constant,  .\l.so.  in  i«Sy5.  a  de.scription  had  been 
published  in  the  si)ecification  of  I'erranti  for  a  means  of 
working  tramways  and  elevators,  consisting  in  the  use  of 
an  intermediate  motor  and  generator  with  a  flywheel  on 
their  common  shaft,  the  motor  being  of  a  ty])e  that  would 
slow  down  with  an  increase  of  load.  The  <lefendants  con¬ 
tended  that  the  patentee  had  merely  i)ut  together  the  .systems 
of  Leonard  and  F'erranti  without  invention,  or  had  adapted 
the  .system  of  Leonard  with  the  addition  of  the  common 
expedient  of  a  flywheel.  The  alleged  infringement  con- 
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sisted  of  the  system  of  Leonard  with  a  flywheel  on  the  inter¬ 
mediate  generator,  but  the  speed  drop  of  the  intermediate 
motor  was  secured,  not  as  in  the  plaintifif’s  system  by  its 
winding,  but  by  means  of  an  automatic  regulator  in  its  field 
circuit. 

.Mr.  Justice  Parker  held  that  if  the  patent  was  valid  the 
defendants  had  infringed,  but  that  the  patentee  had  made  a 
combination  of  old  elements,  that  each  member  of  the  com¬ 
bination  gave  its  own  result,  and  there  was  no  result  that 
flowed  from  the  combination  itself  and  furthermore  that 
the  patent  was  invalid  for  want  of  subject  matter.  The 
action  for  infringement  was  dismissed  with  costs. 

In  the  case  of  Marconi  versus  British  Radio-Telegraph 
&  Telephone  Company where  validity  of  Mr.  Marconi’s 
world-famous  discovery  was  considered,  Mr.  Justice  Parker 
laid  down  the  following  important  principle :  “Xo  one  who 
borrows  the  substance  of  a  patented  invention  can  escape 
the  consequences  of  infringement  by  making  immaterial 
variations.  The  question  always  is  whether  the  infringing 
apparatus  is  substantially  the  same  as  the  apparatus  said 
to  have  been  infringed.  Where  a  patent  is  for  a  combina¬ 
tion  of  parts  or  a  process  and  the  combination  or  process, 
besides  being  itself  new,  produces  new  and  useful  results, 
everyone  who  produces  the  same  results  by  using  the  essen¬ 
tial  parts  of  the  combination  or  process  is  an  infringer, 
even  though  he  has  in  fact  altered  the  combination  or 
process  by  omitting  some  unessential  part  or  step  and  sub¬ 
stituting  another  part  or  step  which  is  in  fact  equivalent  to 
the  part  or  step  he  has  omitted.  To  ascertain  the  essential 
feature  of  an  invention,  the  specification  must  be  read  and 
interpreted  by  the  light  of  what  was  generally  known  at  the 
date  of  the  patent.” 


PUBLIC  SERVICE  COMMISSION  NEWS. 

NEW  YORK  COMMISSION,  FIRST  DISTRICT. 

The  Public  Service  Commission  for  the  First  District 
has  granted  the  New  York  Ralways  Company  permission 
to  issue  bonds  to  the  extent  of  $640,000,  the  proceeds  of 
which  are  to  be  applied  to  the  purchase  of  175  of  the  new 
stepless  cars,  for  use  on  the  principal  surface  lines  of  the 
company’s  system.  It  is  estimated  that  these  cars  will  cost 
$6,000  each,  and  the  company  had  applied  for  a  bond  issue 
of  $1,050,000  to  cover  the  whole  cost.  It  was  the  plan  to 
retire  175  of  the  cars  now  in  use  when  the  new  cars  were 
])laced  in  service.  The  commission,  acting  on  the  opinion 
hv  Commissioner  Milo  R.  Malthie.  refused  to  allow  the 
company  to  capitalize  this  replacement  in  its  entirety,  as 
both  the  law  and  the  orders  of  the  commission  forbid  the 
issue  of  bonds  for  replacements,  which  should  be  paid  out 
(*f  earnings.  Inasmuch,  however,  as  the  old  cars  had  cost 
the  company  about  $3,200  each  and  the  new  cars  were  to 
cost  $2,800  in  excess  of  that,  the  commission  allowed  the 
company  to  capitalize  the  difference  between  the  old  cost 
and  the  new.  .\llowing  for  the  sale  value  of  the  old  cars 
at  about  $800  each,  the  total  amount  permissible  for  capi¬ 
talization  was  about  $500,000.  The  commission  accord¬ 
ingly  approved  a  bond  issue  sufficient  to  produce  this 
amount  in  cash.  As  the  bonds  are  to  be  issued  under  the 
first  real  estate  and  refunding  mortgage  and  will  bear  4 
per  cent  interest,  the  commission  orders  that  they  shall  be 
sold  at  not  less  than  78.  and  for  the  discount  and  expense 
of  sale  allows  a  margin  of  $140,800.  making  the  total  issue 
$640,000.  The  order  also  provides  for  the  amortization  of 
this  $140,800  by  the  annual  payment  into  a  sinking  fund 
of  $2,700. 

The  company,  in  the  same  application,  asked  for  a  bond 
issue  of  $550,000  to  pay  for  additions  to  be  made  to  its  car 
barn  at  Fifty-fourth  Street  and  X^inth  Avenue.  As  the 
company  is  contemplating  the  sale  of  another  car  barn  at 
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Thirty-second  Street  and  Lexington  Avenue,  and  the  pro¬ 
posed  additions  to  the  Fifty-fourth  Street  barn  are  in  the 
nature  of  replacement  for  the  Thirty-second  Street  barn, 
the  commission,  applying  the  same  principles  as  it  did  in 
the  case  of  the  cars,  refused  to  allow  the  capitalization  of 
this  expenditure,  and  pointed  out  that  if  the  sale  of  the 
Thirty-second  Street  barn  is  effected  the  company  will  de¬ 
rive  more  than  sufficient  funds  from  that  source  to  pay  for 
the  contemplated  improvements  in  the  Fifty-fourth  Street 
barn. 

NEW  YORK  COMMISSION,  SECOND  DISTRICT. 

The  Board  of  Trustees  of  the  village  of  Kenmore  has 
complained  to  the  Public  Service  Commission,  Second  Dis¬ 
trict,  against  the  Niagara  Light,  Heat  &  Power  Company, 
of  Tonawanda,  as  to  artificial  gas  furnished  for  lighting 
purposes,  stating  that  the  pressure  is  very  uneven  and  at 
times  the  flow  of  gas  becomes  exhausted  entirely,  allow¬ 
ing  the  light  to  go  out.  It  was  further  alleged  that  on  Oct. 
24  the  light  went  out,  and  the  gas  again  being  turned  on, 
life  and  property  were  seriously  endangered.  The  commis¬ 
sion  has  served  the  complaint  upon  the  company  and  re¬ 
quired  an  answer  within  twenty  days. 

MASSACHUSETTS  COMMISSION. 

The  Massachusetts  Railroad  Commission  recently  gave 
a  hearing  upon  the  petition  of  Representative  Murray,  of 
Hyde  Park,  for  the  establishment  of  a  5-cent  fare  on  the 
street  railway  lines  connecting  Hyde  Park  with  the  center 
of  Boston,  the  reduction  from  the  present  lo-cent  rate  be¬ 
ing  asked  on  the  ground  that  inasmuch  as  Hyde  Park  has 
lately  become  a  part  of  the  city  of  Boston,  it  should  there¬ 
fore  be  entitled  to  the  same  transportation  privileges  as 
all  other  parts  of  the  metropolitan  area  served  by  the  Bos¬ 
ton  Elevated  Railway  Company.  As  the  charter  of  the  lat¬ 
ter  entitles  it  to  receive  a  5-cent  fare  for  every  passenger 
carried  in  the  same  general  direction  on  its  system,  the 
petitioners  urged  that  the  Bay  State  Street  Railway  Com¬ 
pany,  now  operating  in  Hyde  Park  and  collecting  a  5-cent 
fare  for  each  passenger  riding  on  its  lines,  should  lease  a 
portion  of  its  trackage  to  the  Boston  company,  thus  vir¬ 
tually  extending  the  Boston  system  to  cover  the  latest 
annexation  to  the  municipality.  The  petition  was  opposed 
on  the  grounds  that  the  political  limits  of  Boston  proper 
have  no  relation  to  a  reasonable  distance  of  passenger  haul¬ 
age  on  street  railways  operating  within  the  city  limits; 
that  the  distance  of  Hyde  Park.  9  miles,  from  the  urban 
center  is  beyond  the  profitable  5-cent  limit;  that  the  estab¬ 
lishment  of  a  reduced  fare  would  tend  to  increase  long- 
haul  riding  and  lessen  the  amount  of  profitable  short-haul 
traffic ;  and  that  a  similar  treatment  of  the  problem  in  the 
W'est  Roxbury  district  had  been  unsuccessful. 

MARYLAND  COMMISSION. 

As  a  result  of  a  joint  petition  by  the  Chesapeake  & 
Potomac  Telephone  Company  and  the  Protective  Telephone 
Association  of  Maryland,  an  order  was  issued  last  week  by 
the  Maryland  Public  Service  Commission  authorizing  the 
extension  of  all  flat  rates  for  a  period  of  three  months 
from  Oct.  I.  and  an  additional  period  of  three  months  is 
given  the  Protective  association  in  which  to  prepare  its 
case,  the  date  of  presentation  being  postponed  from  Jan. 
I  to  April  I.  This  postponement  will  allow  both  parties 
opportunity  to  gather  further  data  on  the  effects  of  meas¬ 
ured  service  on  the  entire  business  district.  The  Protec¬ 
tive  association  has  also  been  definitely  assured  by  the 
telephone  company  that  in  any  change  of  rates  or  service 
occurring  voluntarily,  or  by  order  of  court  or  commission, 
the  benefits  of  all  such  changes  will  he  granted  to  all  sub¬ 
scribers,  regardless  of  their  having  signed  yearly  contracts 
on  other  terms. 

OHIO  COMMISSION. 

The  Dayton  Power  &  Light  Company,  of  Dayton,  has 
made  application  to  the  Public  Service  Commission  for 
authority  to  purchase  the  Miami  Light.  Heat  &  Power 
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Company,  of  Piqua.  The  plan  contemplates  the  exchange 
of  1500  shares  of  stock  of  the  Dayton  company  for  an 
equal  number  of  shares  of  preferred  stock  of  the  Piqua 
company  and  the  purchase  of  1500  shares  of  the  outstand¬ 
ing  common  stock  at  $30  per  share. 

NEW  JERSEY  COMMISSION. 

The  Board  of  Public  Utility  Commissioners  has  received 
a  complaint  from  the  Trenton  Chamber  of  Commerce  pro¬ 
testing  against  a  proposed  increase  by  the  Delaware  & 
Atlantic  Telephone  &  Telegraph  Company  in  the  rate  for 
one-party  residence  service  from  $30  to  $36  per  annum. 
Copy  of  this  complaint  has  been  served  on  the  company 
and  hearing  will  be  held  at  an  early  date. 

C.^LIFORNIA  COMMISSION. 

The  Railroad  Commission  has  rendered  a  decision  pro¬ 
viding  for  a  reduction  in  the  wholesale  rate  on  electric 
energy  sold  by  the  Snow  Mountain  Water  &  Power  Com¬ 
pany  to  the  Napa  \’alley  Electric  Company.  The  order 
puts  into  effect  a  reduction  from  an  average  of  1.81  cents 
per  kilowatt-hour  to  a  rate  varying  from  l  cent  to  1.25 
cents  per  kilowatt-hour,  and  the  commission  states  that  it 
expects  the  Napa  V’alley  Electric  Company  to  reflect  this 
decrease  in  lower  rates  to  its  consumers. 

Decision  has  been  rendered  in  the  case  of  the  city  of 
Pasadena  vs.  the  Southern  California  Edison  Company,  in 
which  the  former  complained  that  the  latter  had  reduced 
its  rate  in  Pasadena  to  a  f>oint  which  made  impossible  the 
profitable  operation  of  the  municipal  lighting  plant  of  Pasa¬ 
dena.  The  city  of  Pasadena  charged  discrimination  and 
asked  that  the  Southern  California  Edison  Company  be 
compelled  to  raise  its  rates  in  Pasadena.  In  its  decision 
the  commission  sustained  the  objection  raised  by  the  Edi¬ 
son  company  that  the  city  of  Pasadena  itself  has  the  power 
to  fi.x  rates  within  its  limits  and  such  power  does  not  rest 
with  the  commission.  The  commission  suggests  that  the 
issue  may  be  presented  by  a  complaint  from  the  unincorpo¬ 
rated  territory  charging  discrimination. 

The  commission  is  preparing  a  uniform  system  of  ac¬ 
counts  and  classifications  for  gas  companies  and  for  elec¬ 
tric  companies,  which  will  be  printed  as  soon  as  possible 
and  di.stributed  to  those  interested. 


Current  News  and  Notes 


Seco.nd  Ke.nneli  y  Lecture  on  Hyperbolic  Functions. 
— The  second  lecture  of  the  Brooklyn  Institute  series  by 
Dr.  A.  E.  Kennelly  on  the  elements  of  hyperbolic  functions 
and  their  applications  to  electrical  engineering  will  be 
given  on  Nov.  14  at  the  Polytechnic  Institute.  99  Livings¬ 
ton  Street.  Brooklyn,  N.  Y. 

*  *  * 

Fire  at  Kentucky  State  University. — Fire  broke  out 
recently  in  Mechanical  Hall.  Kentucky  State  University, 
Lexington,  entailing  a  loss  to  Prof.  F.  Paul  .-Xnderson,  dean 
of  engineering,  of  his  office  equipment,  records  and  en¬ 
gineering  library.  A  thousand  technical  volumes  and  the 
complete  alumni  files  of  the  department  were  destroyed. 
The  damage  to  the  building  is  estimated  at  $3,000. 

*  *  * 

Electric  Development  Association  Activity. — As  a 
result  of  a  guessing  contest  held  by  the  Electric  Develop¬ 
ment  Association  during  the  Boston  Electric  Show  many 
sales  have  been  made  by  electrical  supply  dealers  to  per¬ 
sons  who  entered  the  contest.  Of  the  9261  persons  who 
attempted  to  guess  the  number  of  coins  in  a  globe,  it  is 
estimated  that  7000  were  prospective  customers  for  the 
478  different  dealers  and  contractors  to  whom  1648  contest 
slips  were  returned. 


Electric  Club  Excursion  on  the  Chicigo  Drainage 
C.\NAL. — About  eighty  members  of  the  Electric  Club  of 
Chicago  enjoyed  an  all-day  excursion  on  the  Chicago 
Drainage  Canal  on  Nov.  2.  The  trip  was  made  on  the 
steamer  R.  R.  McCormick,  and  the  controlling  works  and 
generating  plant  of  the  Sanitary  District  of  Chicago,  near 
Lockport,  Ill.,  were  inspected.  Luncheon  was  served  on 
board  the  steamer  and  the  party  returned  by  train  from 
Lockport. 

*  *  * 

Controlling  the  Mississippi. — According  ,to  Mr. 
Marshall  O.  Leighton,  chief  hydrographer  of  the  United 
States  Geological  Survey,  none  of  the  plans  advanced  thus 
far  for  controlling  the  Mississippi  River’s  flood  is  practi¬ 
cable.  The  water  itself,  he  said,  is  of  more  value  to  the 
nation  as  an  avenue  of  commerce  than  are  the  lands  sub¬ 
merged;  but  a  national  campaign  under  the  direction  of 
government  engineers  might  attack  the  problem  advantage¬ 
ously  by  harnessing  the  river  in  sections  for  power  pur¬ 
poses. 

*  *  * 

Aldermen  Order  Investigation  of  Board  of  Super¬ 
vising  Engineers,  Chicago  Traction. — The  Board  of 
Supervising  Engineers,  Chicago  Traction,  was  organized, 
under  the  "traction  settlement  ordinances,”  in  May,  1907. 
The  work  of  rehabilitating  the  surface  street  railways  of 
Chicago  has  been  carried  out  under  its  direction,  the  board 
consisting  of  Mr.  Bion  J.  Arnold,  chairman;  Mr.  George 
Weston,  representing  the  city,  and  Messrs.  Harvey  B. 
Fleming,  John  Z.  Murphy  and  A.  L.  Drum,  representing 
the  Chicago  City  Railway  Company,  the  Chicago  Railways 
Company  and  the  Calumet  &  South  Chicago  Railway  Com¬ 
pany  respectively.  The  railway  companies  have  but  one 
vote  in  the  board,  the  chairman  and  the  city’s  representative 
each  having  one.  There  has  been  some  criticism  of  the 
board  by  “practical  politicians”  in  the  City  Hall  during 
previous  administrations  and  the  present  administration  of 
Mayor  Harrison.  However,  the  board  has  gone  on  with 
its  important  work  serenely.  The  latest  onslaught  is  of  a 
more  direct  nature  and  arises  in  the  form  of  an  investiga¬ 
tion  ordered  by  the  City  Council  on  Nov.  4  on  motion  of 
Alderman  Block,  chairman  of  the  local  transportation  com¬ 
mittee,  which  committee  is  to  make  the  investigation.  The 
alderman  complains  that  when  information  was  wanted  by 
his  committee  Mr.  Weston  informed  it  that  the  practice  of 
the  board  was  to  give  out  information  only  upon  the  re¬ 
quest  of  its  principals,  who  are  said  to  be  the  Mayor  of 
the  city  and  the  president  of  the  company  interested.  The 
committee  says  that  it  is  just  as  much  entitled  to  informa¬ 
tion  as  is  any  executive  department. 

♦  ♦  ♦ 

New  York  Jovian  Activity. — At  a  meeting  of  the  Jovian 
Order,  following  a  luncheon  held  at  the  Hotel  Imperial, 
New  York,  Nov.  6,  Mr.  Joseph  F.  Becker,  statesman  of  the 
order  from  New  York,  introduced  the  recently  elected 
Jupiter,  Mr.  F.  E.  Watts,  who  delivered  an  address  on 
“Prospects  for  the  Future.”  Mr.  Watts  stated  that  the 
activities  and  importance  of  the  Jovian  Order  will  be 
appreciated  from  the  fact  that  750  members  attended  the  re¬ 
cent  convention  in  Pittsburgh  and  the  total  membership  now 
numbers  about  8500.  In  the  past  year  4000  new  names 
were  added  to  the  membership  list.  During  the  present 
year  an  attempt  will  be  made  to  increase  the  membership, 
and  particular  attention  will  be  paid  to  quality  as  well  as 
to  quantity.  The  order  includes  in  its  membership  persons 
engaged  in  all  branches  of  electrical  work  and  is  controlled 
by  no  one  interest  or  group  of  interests.  It  has  been  built 
up  as  the  result  of  the  three  features  of  friendship,  harmony 
and  co-operation,  its  object  being  to  aid  all  electrical  in¬ 
terests  and  injure  none.  A  special  effort  will  be  made  to 
insure  thorough  organization  of  the  order  in  the  different 
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localities,  co-operation  being  the  keynote  in  each  case. 
Statesman  Becker  appointed  committees  on  memhership, 
speakers  and  luncheon,  with  Messrs.  W.  C.  Andrews, 

( i.  W.  IClliott  and  J.  B.  Olson  as  the  respective  chairmen. 

♦  ♦  * 

I'j.ECTRic  X'ehic'i.es  -AM)  THE  Rules  of  the  Ro.mj. — 
committee  of  the  Chicago  City  Council  of  which  Alderman 
Capitain  is  chairman  is  about  to  revise  the  rules  for 
vehicular  traffic  in  Chicago  and  to  confer  with  the  police 
department  to  secure  a  more  strict  enforcement  of  the 
rules,  in  view  of  the  alarming  number  of  automobile  acci¬ 
dents.  .\early  all  of  the  accidents  are  due  to  gasoline 
machines,  and  in  order  that  the  electric-vehicle  interests 
may  be  represented  before  the  committee  the  Chicago 
Section  of  the  Klectric  N’ehicle  Association  has  delegated 
.Mr.  Louis  K.  Burr,  president  of  the  Woods  Motor  X'ehicle 
Company,  and  Mr.  S.  11.  Feter.son.  of  the  .Anderson  Car¬ 
riage  Company,  to  api)ear  before  the  committee  on  its 
behalf. 

*  *  ♦ 

.S.\.\  b'KANCTsco  I'j.ECTkic \i.  CoNGKEss. — The  executive 
committee  of  the  International  bdectrical  Congress  is  com- 
])leting  preliminary  arrangements  for  holding  the  congress 
in  conjunction  with  the  Panama- Bacific  Exposition  in  San 
b'rancisco  during  the  week  beginning  Sept.  13.  1915. 
.Arrangements  are  also  being  effected  for  a  meeting  of  the 
International  Idectrotechnical  Commission  to  be  held  at  the 
same  j)lace  during  the  week  i)eginning  Sept.  6,  1915.  The 
meetings  will  take  place  in  the  new  million-dollar  .Audi¬ 
torium.  which  will  be  completed  in  am])le  time  for  the 
congresses  and  conventions.  The  exposition  will  open  on 
Feb.  20.  1915.  Mr.  James  .A.  Barr,  as  secretary  for  the 
convention  and  societies,  is  looking  after  the  arrangements 
to  insure  proper  facilities  for  the  various  societies  and 
avoid  conflicts  in  convention  dates. 

★  *  * 

.Suaw.w  Discl^ssion  in  Chic.\(;o. — .Answering  numerous 
criticisms  of  its  report  on  “.A  Comprehensive  System  of 
1‘assenger  Subways  for  the  City  of  Chicago.”  dated  Sept. 
10  last,  the  Harbor  and  Subway  Commission  of  Chicago 
])resented  a  sup])lemental  report  at  the  meeting  of  the 
local  transportation  committee  of  the  City  Council  on 
Oct.  30.  Mr.  John  Ericson.  city  engineer  and  chairman  of 
the  commission,  read  the  report,  which  is  a  long  and  care¬ 
fully  i)rei)ared  document.  Referring  to  the  proposed  plan 
for  a  comi)rehensive  system  of  passenger  subways  in 
Chicago  to  cost  $131,000,000.  the  commission  declares,  in 
answer  to  financial  objections,  that  only  about  one-third  of 
the  possible  traffic  in  the  subway  zone,  as  laid  out  for 
191S.  would  be  necessary  to  meet  the  operating  expenses 
and  fixed  charges  of  the  subway  system,  d'he  commission 
estimates  that  40  per  cent  of  the  gross  receipts  will  be 
necessary  for  operating  expenses.  The  e.xperience  of  New 
York  in  subway  matters  was  cited,  and  the  commission  made 
a  vigorous  ])lea  for  “real  rapid  transit"  in  Chicago.  In  the 
brief  discussion  that  followed  the  reading  of  the  supple¬ 
mental  report  Mr.  Ericson  said  that  67  per  cent  of  the 
population  of  Chicago  would  live  within  half  a  mile  of  a 
subway  if  the  proposed  comprehensive  system  is  carried 
out.  If  one-third  of  this  population  uses  the  subways,  the 
system  will  be  .self-sustaining,  he  said. 

*  *  * 

Sf)C  lETV  MEETIXC.S. 

District  Heati.vc.  Convention  at  Indianapolis  in 
May.  1913. — -At  a  meeting  of  the  executive  committee  and 
oflicers  of  the  National  District  Heating  .Association  at 
Indianapolis  on  Oct.  31  it  was  decided  to  hold  the  next 
convention  of  the  association  at  Indianapolis.  May  27.  28 
and  29.  1913. 

*  *  * 

Lewis  Institute  Branch.  .A.  1.  I'.  E. — Mr.  Charles  P. 
.Madsen,  electric  heating  engineer,  will  deliver  an  illus¬ 


trated  lecture  before  the  Lewis  Institute  Branch  of  the 
.American  Institute  of  Electrical  Engineers  in  Chicago  in 
the  auditorium  of  the  college  at  8:30  p.  m.  on  Nov.  13. 
Mr.  Madsen's  subject  will  be  “The  Physics  of  Electrical 
Conductors  at  High  Temperatures.”  and  as  he  is  an  author¬ 
ity  on  this  subject  an  instructive  address  is  anticipated. 

*  ♦  * 

Ohio  Engineers’  Convention. — At  the  eleventh  annual 
meeting  of  the  Ohio  Society  of  Mechanical,  Electrical  and 
Steam  Engineers  at  .Akron,  on  Nov.  21,  22  and  23,  the  fol¬ 
lowing  papers  will  be  presented :  “.A  System  of  Gas  Engine 
Governing,”  by  Mr.  George  S.  Cooper,  Salem,  Ohio;  "The 
Lentz  System  .Applied  to  Steam  Engines,”  by  Mr.  Sieg¬ 
fried  Rosenzweig,  Erie,  Pa.,  and  “The  Manufacture  of  Tin 
Plate,”  by  Mr.  Edward  \V.  Patton,  Follansbee.  \V.  Va.  The 
technical  sessions  will  be  held  in  the  Hotel  Portage.  The 
secretary  of  the  society  is  Prof.  E.  E.  Sanborn,  Ohio  State 
L’niversity,  Columbus,  Ohio. 

*  *  * 

Ger.many  Meeting  of  .A.  S.  M.  E. — Arrangements  have 
been  made  for  a  combined  meeting  of  the  .American  So¬ 
ciety  of  Mechanical  IMigineers  and  the  \’erein  Deutscher  In- 
genieure  in  Leipzig,  Germany,  on  June  22,  23  and  24.  1913. 
I'ollowing  an  informal  gathering  on  June  22  will  be  the 
formal  opening  on  June  23.  when  the  visitors  will  be  wel¬ 
comed  by  the  King  of  Saxony  and  the  numieijial  authori¬ 
ties  of  I.eiiizig.  The  meeting  will  commemorate  the  one 
hundredth  anniversary  of  the  battle  of  Leipzig.  Details 
of  the  trip  are  being  arranged  through  Mr.  Conrad  Mal- 
schoss.  docent  of  the  Royal  Polytechnic  High  School  of 
Berlin,  as  representative  of  the  X'erein  Deutscher  In- 
genieure. 

♦  ♦  ♦ 

< .'OMMONWEAI  TH  EuiSON  SECTION,  N,  E.  L.  .A. — .At  a 
meeting  of  the  Commonwealth  Edison  Company  Section 
of  the  National  Electric  Light  Association  in  Chicago  on 
Oct.  29  the  result  of  the  election  of  officers  was  announced 
as  follows;  President,  Mr.  \V.  L.  .Abbott,  chief  operating 
engineer  of  the  company ;  vice-president.  Mr.  Charles  .A. 
Lind,  fuel  agent;  treasurer,  Mr.  William  .A.  Fox.  treasurer 
of  the  company;  secretary,  Mr.  Milton  Rich,  of  the  engi¬ 
neering  department.  'I'he  constitution  of  the  section  was 
so  altered  that  associate  membership  in  it  is  now  opened  to 
employees  of  the  company  who  are  not  memliers  of  the 
N.  E.  L.  .A.  Such  associates  are  eligible  to  jiarticipate  in 
all  of  the  purely  local  activities  of  the  section  but  have  no 
right  to  vote  and  are  not  eligible  as  delegates  to  the  national 
conventions.  The  dues  of  associates  are  fixed  at  $2  a  year, 
members  paying  $5  a  year. 

*  *  ♦ 

Old-Ti.me  Tele(;rai*her.s’  .Annual  Reunion. — The  Old- 
Time  Telegraphers  and  Historical  .Association  held  its 
thirty-first  annual  reunion  at  Jacksonville,  Fla.,  on  Oct.  22, 
23  and  24.  The  members  were  royally  entertained  by  the 
jiresident,  Hon.  W.  S.  Jordan.  Mayor  of  Jacksonville,  and 
other  citizens  of  Jacksonville.  .At  the  bancpiet  on  the  eve¬ 
ning  of  Oct.  24  the  members  were  addressed  by  the  two 
United  States  Senators  from  Florida,  Hon.  D.  L\  Fletcher 
and  Hon.  N.  P.  Bryan,  as  well  as  by  Congressman  Frank 
Clark,  of  Florida.  The  party  also  visited  St.  .Augustine, 
the  oldest  city  in  the  United  States.  The  New  York  delega¬ 
tion  traveled  by  sea  to  and  from  the  South.  On  their  return 
the  members  stopped  off  at  Savannah  for  an  automobile  trip 
around  the  city  and  to  the  famous  Thunderbolt  Restaurant, 
where  luncheon  was  served.  The  reunion  next  year  will 
take  place  at  Detroit,  Mich.,  during  the  last  week  in  .August. 
The  officers  elected  are;  Presulent.  Mr.  H.  J.  Kinnucan. 
Detroit.  Mich.;  vice-presidents.  Messrs.  W.  .A.  Jackson 
and  -A.  L.  Laft'erty;  secretary  and  treasurer.  Mr.  E.  J. 
Seller rer.  New  York. 
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Original  and  Present  Equipment  of  the  First  Municipal  Electricity  Supply 

Station  Established  in  England. 

History  of  the  Bradford  Stations — Comparison  Between  Old  Reciprocating  Engines  and  New  1  urbo. 
(jenerators — Boilers  Equipped  with  New  Type  of  Grate — Cooling  Towers 
Said  to  Be  Largest  Ever  Constructed. 


British  and  American  practices  in  the  construction 
and  operation  of  electric  generating  stations  differ 
in  a  number  of  respects,  so  that  what  may  be  con¬ 
sidered  advisable  in  England  may  not  be  so  considered  in 
the  United  States,  and  the  reverse  is  equally  true.  How¬ 
ever,  the  same  fundamental  laws  of  nature  are  in  force 
everywhere,  and  much  can  be  learned  on  each  side  of  the 
Atlantic  by  studying  what  is  proving  successful  or  unsuc¬ 
cessful  on  the  other  side.  It  is  believed,  therefore,  that  our 
readers  everywhere  will  be  interested  in  a  description  of  the 
former  and  present  equipments  of  and  methods  employed 
in  the  central  stations  of  the  city  of  Bradford,  England. 

Originally  energy  for  Bradford  was  supplied  from  what 
was  known  as  the  Bolton  Road  station,  on  the  two-wire 
direct-current  system,  at  a  pressure  of  115  volts.  The 
system  was  changed  later  to  a  three-wire  at  230  volts  and 
115  volts.  This  is  now  used  only  for  balancing  and  to  store 
mains,  etc.  The  system  was  at  a  later  date  changed  to 
230-460  volts,  three-wire  supply,  when  a  second  station 
(X'alley  Road)  was  installed,  in  1897.  A  third  station  was 


erected  later  on  an  adjacent  site,  while  a  fourth  station 
(Sunbridge  Road)  was  completed  in  1904  in  connection 
with  the  supply  of  electrical  energy  to  the  railways. 

About  five  years  ago,  owing  to  the  development  of  the 
load  and  the  necessity  of  supplying  energy  to  large  motor 
users  at  a  considerable  distance  from  the  works,  a  three- 
phase  high-tension  system  was  installed.  At  the  present 
time  most  large  consumers  receive  energy  from  three- 
phase  mains,  and  the  three-phase  network  is  not  only 
encircling  the  direct-current  network,  which  is  mainly  con¬ 
fined  to  the  center  of  the  city,  but  it  is  also  gradually 
replacing  the  direct-current  supply  at  all  distances  beyond 
1 3/2  miles  from  the  generating  stations.  This  distance  has, 
in  fact,  been  fixed  upon  as  the  economical  limit  for  direct- 
current  supply  in  Bradford;  and  as  the  load  in  the  center 
of  the  city  increases,  instead  of  laying  new  direct-current 
feeders,  the  extent  of  the  direct-current  network  will  be 
curtailed  and  part  of  the  load  taken  up  by  the  three-phase 
plant.  The  process  of  changing  over  can,  of  course,  be 
done  only  gradually,  owing  to  the  necessity  of  changing 


Fig.  1 — view  Showing  3000>kw  Turbo* Alternator  and  1000-kw  Reciprocating  Set. 
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Fig.  2 — Plan  of  Stations  No.  2  and  No.  3  at  Valley  Road. 


COMP.VRISON  OF  NEW  .\ND  OLD  EQUIPMENTS. 


has  been  used  to  exceilenl  advantage  for  containing  two 
3000-kw  and  one  4500-kw  Curtis  turbo-alternator  set. 
The  enormous  difference  between  the  sizes  of  the  respec¬ 
tive  plants  is  strikingly  shown  in  Fig.  i,  where  one  of  the 
3000-kw  turbo-alternators  is  seen  near  a  looo-kw  low- 
speed  set.  The  comparisons  in  the  accompanying  table  of 


New  Turbo-  Low- 

Alternator.  Speed  Set. 


Output  in  kilowatts .  4,500 

Speed,  r.p.m .  1,500 

Floor  area  occupied,  sq.  ft .  57 

(bucket  wheel) 

Diameter  of  largest  rotating  portion .  6  ft.  4  in. 

Weight  of  rotating  parts .  15  tons 

Weight  of  each  unit .  60  tons 

Weight  of  steam  used  per  hour .  72,000  lb. 

Weight  of  steam  per  kw-hr.  generated.  ...  16  lb. 


angles  from  station  No.  2.  The  former  station  contains 
all  the  newer  equipment,  comprising  four  looo-kw  low-speed 
reciprocating  sets  and  three  turbo-alternators.  The  en¬ 
gines  of  the  low-speed  sets  are  of  the  cross-compound  ver¬ 
tical  type,  two  having  been  built  by  Messrs.  Cole,  Mar- 
chent  &  Morley  and  two  by  Messrs.  John  Musgrave  & 
Sons.  The  four  low'-speed  generators,  which  are  fixed  at 
the  center  of  the  crank  shaft,  were  constructed  by  the 
British  Westinghouse  Company  and  supply  direct-current 
at  from  460  to  570  volts  for  lighting,  motor  service  and 
traction. 

The  space  available  after  the  installation  of  the  recipro¬ 
cating  sets  was  sufficient  to  allow  only  one  more  low-speed 
looo-kw  set  of  similar  type  to  be  installed.  This  space 
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meters,  motors,  etc.,  whenever  a  main  is  disconnected  from 
the  direct-current  network  and  added  to  the  three-phase 
system. 

No.  2  generating  station,  at  Valley  Road,  contains  many 
examples  of  old  230-volt  two-pole  generators,  equipment 
which  was  at  one  time  connected  across  the  “outers”  of  the 
three-wire  system  and  is  now  employed  only  for  balancing 


1 .000 
85 
683 

(fl>'wheel) 
20  ft. 
103  tons 
193  tons 
20,000  lb. 
20  lb. 


between  the  middle  wire  and  either  outer  conductor  having 
been  transferred  from  Bolton  Road.  None  of  the  original 
generating  equipment,  however,  is  now  in  service.  The  old 
wooden  switchboard  characteristic  of  the  early  days  has 
also  disappeared,  but  it  is  interesting  to  note  that  long 
lengths  of  the  mains  laid  twenty-three  and  twenty-four 
\ears  ago  are  still  doing  yeoman  service.  This  is  the  more 
remarkable  owing  to  the  fact  that  these  old  cables  are 
merely  covered  with  lead,  having  been  laid  directly  in  the 
ground  without  any  armoring. 

At  the  present  time  Bradford  possesses  three  power 
stations,  known  respectively  as  \’alley  Road  No.  2,  Valley 
Road  No.  3,  and  Sunbridge  Road.  The  last-mentioned 
station  may  here  be  dismissed  in  a  few  words.  It  was 
installed  some  eight  years  ago  to  supply  energy  to  a  section 
of  the  railways,  and  its  main  feature  of  interest  is  that  it  is 
run  in  conjunction  with  a  refuse  destructor,  the  steam  for 
its  300-kw  Williams-Phoenix  set  being  purchased  by  the 
electricity  department.  Trunk  mains  allow  an  interchange 
of  energy  betw-een  Valley  Road  and  Sunbridge  Road 
stations  in  case  of  emergency. 

Part  of  the  equipment  at  the  old  Bolton  Road  station  has 
been  removed  to  No.  2  station.  Valley  Road,  and  the  process 
of  evolution  is  in  turn  taking  place  at  the  latter  station. 
This  contains  twelve  Willans  sets  and  the  switchboards 
controlling  the  whole  of  the  general  supply  (including  the 
plant  in  Valley  Road  No.  3),  also  three  motor  generators 
(forming  a  link  between  the  direct-current  and  alternating- 
current  sides  of  the  supply)  and  the  workshops  in  which  a 
large  part  of  the  switchboard  and  electrical  equipment  has 
been  constructed.  The  boilers  in  this  station  are  brought 
into  service  for  only  about  four  months  during  the  winter, 
steam  being  supplied  during  the  rest  of  the  year  from 
boilers  in  station  No.  3  to  the  engines  in  station  No.  2. 

.\s  will  be  noted  from  Fig.  2.  station  No.  3  lies  at  right 


Fig.  3 — Three  Curtis-Type  Turbo- Alternators. 

the  new  4500-kw  turbo-alternator  and  the  older  low-speed 
sets  will  also  doubtless  prove  of  interest 
The  new  Curtis  turbo-alternator  has  been  designed  to 
give  4500  kw  continuously  (5000  kva  at  0.9  power-factor) 
at  6600  volts,  three-phase,  50  cycles,  when  running  at  1500 
r.p.m.,  and  is  said  to  be  the  largest  vertical  turbo-alternator 
built  in  the  United  Kingdom.  This  unit  was  first  placed  in 
service  in  October,  1912.  Each  of  the  two  earlier  verti- 


Kovember  9,  1912. 
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cal  units  was  designed  to  carry  continuously  3000  kw,  or 
4500  kw  for  a  limited  period.  The  third  unit,  which  is 
designed  to  carry  4500  kw  continuously,  is  mounted  simi¬ 
larly  to  the  earlier  sets  on  a  sub-base  condenser,  and  the 
turbine  is  as  nearly  as  possible  similar  to  the  previous  sets, 
the  revolving-field  structure  of  the  generators  being  inter¬ 
changeable.  The  sub-base  condensing  equipment  is  of  the 
Worthington  surface  type,  and  when  supplied  with  cooling 
water  at  80  deg.  Fahr.  and  dealing  with  70,200  lb.  of  steam 
per  hour  can  maintain  a  27-in.  vacuum.  When  handling 
60,000  lb.  of  steam  per  hour  it  can  maintain  a  27^-in. 
vacuum,  and  with  49,500  lb.  of  steam  per  hour  it  can 
maintain  a  2jy^-\\\.  vacuum.  The  cooling  surface  of  the 
sub-base  condenser  is  8200  sq.  ft. 

The  circulating  pump  is  of  the  twin  type,  capable  of  de¬ 
livering  8000  gal.  of  w'ater  per  minute  against  a  head  of 
60  ft.  It  is  separately  driven  by  a  200-hp  Curtis  steam 
turbine  running  at  1700  r.p.m.  This  auxiliary  turbine  ex- 


were  supplied  by  the  British  Thomson-Houston  Company 
and  the  Worthington  Pump  Company.  The  arrangement 
of  the  plant  is  shown  in  Fig.  4. 

The  two  earlier  turbo  sets  were  provided  with  electrically 
driven  circulating  pumps,  instead  of  the  stea!n  turbine 
drive  mentioned  above.  These  two  pumps  can  pro\^ide 
sufficient  condensing  water  to  run  the  reciprocating  sets. 

A  notew’orthy  feature  of  No.  3  station  is  that  the  whole 
of  the  electrical  equipment  is  controlled  from  the  switch¬ 
boards  of  No.  2  station.  In  the  case  of  the  turbo-alter¬ 
nators  this  has  involved  the  use  of  leads  some  600  ft.  long 
from  the  generators  to  the  switchboard. 

BOILER  EQUIPMENT. 

Before  dealing  with  the  control  of  these  generators  and 
the  various  switchboards,  it  will  be  well  here  to  refer  to 
the  steam-raising  plant.  It  was  mentioned  above  that  the 
boilers  in  station  No.  2  are  now  brought  into  service  only 


Fig.  4 — Elevation  of  Turbine  Plant  In  Station  No.  3. 


hausts  into  a  feed-water  heater.  The  air  required  for 
ventilating  the  three  turbo-generators  is  drawn  through  a 
filter  consisting  of  forty-two  removable  bo.x  sections,  each 
fitted  with  special  filter  cloth.  These  filter  sections  are 
supported  in  a  suitable  framework  and  are  individually  re¬ 
movable  for  the  purpose  of  cleaning,  two  spare  sections 
being  provided  for  this  purpose.  The  air  thus  filtered  is 
passed  along  through  ducts  to  the  alternators.  The  air 
flue  will  be  noticed  in  Figs,  i  and  3.  The  air  filter  is 
capable  of  dealing  with  60,000  cu.  ft.  per  minute.  It  is 
interesting  to  notice  that  no  separate  blower  fans  are  pro¬ 
vided  for  circulating  the  air,  the  alternator  rotors  being 
so  designed  as  to  propel  the  necessary  air  supply  by  their 
own  action. 

The  whole  of  the  rotating  portion  of  the  new  turbo-gen¬ 
erator  is  supported  vertically  by  a  step  bearing,  the  total 
weight  of  15  tons  being  carried  by  a  film  of  water  supplied 
at  a  pressure  of  nearly  500  lb.  to  the  square  inch  by  a 
three-throw  pump. 

The  three  turbo-alternators,  auxiliary  plant  and  air  filter 


for  meeting  the  heavy  loads  during  the  dark  months ;  as  a 
matter  of  fact  some  boilers  were  removed  a  number  of 
years  ago  in  connection  with  alterations  to  the  station. 
The  remainder,  as  will  be  noticed  in  Fig.  2,  comprise  five 
Babcock  &  Wilcox  boilers  equipped  with  chain  grate 
stokers,  each  capable  of  evaporating  15,000  lb.  of  water 
per  hour. 

In  station  No.  3  are  ten  B.  &  W.  boilers  of  a  similar 
type  but  capable  of  evaporating  18,000  lb.  per  hour  at  a 
pressure  of  180  lb.  per  square  inch  and  two  B.  &  W'. 
boilers,  each  of  25,000  lb.  per  hour  rating,  equipped  with 
superheaters  for  raising  the  temperature  of  the  steam  by 
200  deg.  Fahr.  The  chief  features  of  these  two  boilers,  which 
have  recently  been  installed,  are  the  sheet-steel  casing  and 
the  new  type  of  grate  that  has  been  fitted.  This  grate  pos¬ 
sesses  points  of  considerable  interest  for  engineers.  It  is 
claimed  that  it  allows  smaller  coal  to  be  used  and  that  it 
admits  about  40  per  cent  more  air  than  the  standard  type. 
Fig.  5  herewith  illustrates  one  of  these  new  grates  as  fitted 
at  Bradford.  It  will  be  noticed  that  it  is  the  full  width 


erected  by  the  electrical  department  of  the  city  of  Brad¬ 
ford. 

SWITCHBOARDS. 

The  direct-current  switch  mechanism  is  arranged  in 
three  galleries,  while  the  switchboards  for  the  three-phase 
equipments  and  feeders  are  adjacent  to  the  motor-genera¬ 
tors  in  the  newer  portion  of  the  engine  room. 

Considering  just  the  direct-current  side  of  the  system, 
the  switchboard  at  the  level  of  the  engine-room  floor  com¬ 
prises  at  one  end  twelve  panels  containing  the  circuit- 
breakers  for  twelve  traction  feeders  and  the  traction  total 
load  panel,  and  at  the  other  end  the  panels  controlling  the 
six  460-volt  machines  and  six  balancers  in  station  No.  2. 
The  remote-control  desk  for  the  direct-current  equipment 
in  station  No.  3  is  also  located  on  this  platform. 

The  switchboard  gallery  on  the  first  floor  supports  the 
panels  for  twenty-four  direct-current  feeders,  with  their 
recording  instruments,  and  the  change-over  switches  for 
the  main  generators  in  station  No.  3,  while  the  switch 
equipment  on  the  top  gallery  comprises  the  circuit-breakers 
for  this  plant,  these  being  controlled  from  the  desk  just 
mentioned.  The  arrangement  of  the  main  switchboard  is 
on  the  usual  lines,  the  positive  and  negative  sections  being 
separated  as  far  as  possible.  As  regards  the  feeders,  two 
Peard  fuses  are  used  in  parallel  on  each  pole  of  each 


of  the  boiler,  instead  of  only  one-half  the  width,  as  in  the 
existing  type.  Moreover,  in  the  case  of  any  link  requiring 
removal,  due  to  breakage,  etc.,  such  link  can  be  cut  out 
with  a  chisel,  the  remaining  links  being  pushed  along  the 
spindle  to  fill  the  gap  and  the  new  fire-bar  slipped  on  at 
the  end. 

A  motor-driven  coal  and  ash  conveyor  is  installed.  The 


whole  of  the  coal  has  to  be  brought  a  short  distance  in 
carts  and  tipped  into  a  large  bunker.  The  buckets  of  the 
continuous  elevator  then  raise  the  coal  above  the  boiler- 
house  roof,  convey  it  the  whole  length  of  the  latter,  tipping 
into  coal  bunkers  where  required,  descend  empty  at  the  far 
side  of  the  boiler  house  and  return  underneath  the  floor. 
The  coal  is  automatically  weighed  in  passing  to  the  boiler 
hoppers.  The  overhead  coal  bunkers  are  designed  for 
3000  tons,  .\bout  4000  tons  of  coal  are  kept  for  emer¬ 
gency  on  the  ground  between  station  No.  i.  and  the  cooling 
pond  is  shown  in  Fig.  2. 

CONDENSING  WATER. 

In  the  design  of  the  circulating-water  system  particular 
attention  has  been  paid  to  the  avoidance  of  anything  in  the 
nature  of  an  air-trap.  With  this  object  in  view,  the  pipes 
are  fixed  at  a  uniform  gradient  all  the  way  from  the  con¬ 
densers  to  the  cooling  towers.  There  pipes  are  capable  of 


Fig.  7 — Rear  View  of  Direct-Current  Switchboard. 


feeder,  one  of  these  fuses  being  disconnected  during  the 
hours  of  light  load  so  as  to  reduce  as  far  as  possible  the 
necessity  for  cutting  out  a  feeder  on  which  a  fault  may 
develop.  In  this  connection  it  may  be  noted  that  not  only 
is  each  distributor  fed  through  fuses  at  the  feeder  pillars, 
but  fuses  are  also  extensively  used  in  the  distributing  net¬ 
work,  so  that  the  disturbance  in  case  of  a  fault  on  any 
main  is  confined  to  a  small  number  of  consumers. 

Each  feeder  has  a  twin  “recorder,”  giving  a  chart  of  the 
current  and  pressure  at  the  feeding  point.  These  recorders 
are  driven  by  an  electric  clock  on  the  main  gallery. 

Particularly  noticeable  is  the  neat  method  of  wiring  used 
for  connections  behind  the  switchboards.  All  the  main 
connections  are  made  by  copper  bars,  as  will  be  seen  in 
Fig.  7,  while  for  the  small  connections,  etc.,  rubber-insu¬ 
lated,  asbestos-covered  conductors  are  now  being  employed. 
The  use  of  a  stiff  single  wire,  instead  of  a  stranded  con¬ 
ductor,  adds  materially  to  the  neat  appearance  of  the  con¬ 
nections. 

The  same  attention  has  been  paid  to  the  fixing  of  the 
dealing  with  api)roxiniately  1,500,000  gal.  of  waste  per  hour.  feeders,  generator  leads,  connections,  etc.,  underneath  the 
rile  cooling  tower  is  said  to  be  one  of  the  largest  ever  switchboards.  A  typical  view  is  given  in  Fig.  9.  This 

constructed,  being  designed  to  reduce  the  temperature  of  shows  some  of  the  feeders  with  their  sealing  boxes  and  the 

365,000  gal.  of  water  per  hour  from  105  deg.  to  80  deg.  connections  to  the  switchboards.  Each  of  the  feeders  in 

I*'ahr.  A  second  cooling  tower  designed  to  handle  243,000  question  contains  six  cores,  three  cores  being  the  main 

gal.  is  being  erected.  The  two  towers  were  built  by  the  conductors  of  the  three-wire  system  and  the  other  three 

Davenport  Engineering  Company,  the  piers  having  been  pilot  wires  from  the  corresponding  feeding  point.  The 


Fig.  6 — Cooling  Towers. 
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whole  of  the  connections  shown,  where  not  bare  conduc¬ 
tors,  are  asbestos-covered  conductors.  Shields  are  fixed 
to  prevent  any  spanners,  etc.,  being  dropped  on  to  bare  con¬ 
ductors  run  horizontally. 

A  slate  diaphragm  has  been  erected  behind  the  switch¬ 
boards  to  the  height  of  the  engine  room  and  the  full  length 
of  the  boards.  Behind  this  diaphragm  the  feeder  connec- 


Flg.  8 — Remote-Control  Desk  for  Direct-Current  Plant. 


tions,  in  the  form  of  bare  conductors,  run  to  the  feeder 
switches  on  the  middle  gallery,  and  also  the  leads  from  the 
generators  in  station  No.  3  to  the  main  switches  on  the 
top  floor. 

Most  interest  centers,  of  course,  in  the  remote-control 
desk.  A  view  of  this  desk  is  given  in  Fig.  8.  The  main 
leads  from  each  looo-kw  generator  in  No.  3  station  are  run 
to  a  small  panel  (known  as  the  change-over  panel)  adja¬ 
cent  to  each  machine  and  from  there  by  means  of  a  i.6-sq. 
in.  concentric  main  to  the  main  switches  on  the  top  switch¬ 
board  gallery  in  station  No.  2.  These  switches  are  of  the 
Westinghouse  type,  are  operated  from  the  remote-control 
desk  and  are  fitted  with  overload  and  reverse-current  re¬ 
lays. 

The  push-buttons  noticed  at  the  bottom  of  the  control 
desk  operate  signals  directing  the  engine-room  staff  to 
start  or  shut  down  the  machines.  When  a 
machine  has  been  run  up  to  speed  the 
switchboard  attendant  signals  to  the  engine- 
man  whether  the  equalizer  switch  for  the 
machine  is  to  be  closed  for  “traction”  or 
“lighting.”  Until  the  call  has  received  at¬ 
tention  the  push-button  remains  down,  and 
the  correct  closing  of  the  equalizer  switch 
is  shown  on  the  control  desk  by  the  lighting 
up  of  a  lamp  bearing  the  letter  “L”  or  “T.” 

Having  thus  ascertained  that  the  generator 
is  correctly  coupled  up,  the  attendant  pre¬ 
pares  to  parallel  it  with  the  busbars.  The 
regulation  of  the  voltage  by  varying  the 
field  is  performed  from  the  control  desk 
by  means  of  the  small  motor  seen  at  the  top 
of  the  engine-room  panel  in  Fig.  10.  In  this 
figure  the  switch  is  shown  closed  for  “trac¬ 
tion,”  the  “lighting”  contacts  at  the  bottom 
being  covered  with  a  wooden  shield.  The 
voltage  of  the  incoming  machine  having 
been  correctly  adjusted  by  a  zero  voltmeter, 
the  attendant  turns  the  small  control  lever 
to  “close,”  the  relays  oi)erate  and  the  main 
switch  on  the  top  gallery  connects  the  ma¬ 
chine  to  the  bars. 

As  regards  the  high-tension  switchboards,  the  greater 
portion  of  these  have  been  constructed  in  the  workshops  of 
the  city’s  electrical  department,  the  switches,  transformers, 
etc.,  being  purchased.  This  arrangement  allows  the  use 
of  apparatus  of  any  maker. 

Two  0.25-sq.  in.  three-core,  paper-insulated,  lead-cov¬ 
ered  cables  are  run  in  parallel  from  each  of  the  turbo¬ 


alternators  in  station  No.  3  to  the  switchgear  in  station 
No.  2.  In  view  of  the  length  of  these  leads  the  Merz- 
Price  protective  system  is  applied  to  them,  the  arrangement 
being  shown  diagrammatically  in  Fig.  ii. 

Push-buttons  are  provided  for  signaling  to  No.  3  engine- 
room,  the  push  remaining  down  until  a  reply  is  received. 
Practically  the  whole  control  of  the  plant,  however,  re¬ 
mains  with  the  switchboard  attendant,  who,  by  means  of  a 
motor  operating  upon  the  governor  gear  of  the  turbine,  can 
adjust  the  speed  of  the  latter  during  the  process  of  synchro¬ 
nizing. 

An  emergency  battery,  to  float  on  the  station  busbars,  is 
being  installed  as  a  standby  for  the  excitation  of  the  alter¬ 
nators  and  also  to  provide  energy  for  the  works  in  the  case 
of  a  breakdown  on  the  main  supply.  This  battery  is  being 
supplied  by  the  Sandycroft  Foundry  Company. 

The  high-tension  feeder  panels  are  on  a  separate  gallery 
from  the  main  gallery,  and  have  been  fitted  up  by  the  Gen¬ 
eral  Electric  Company  with  oil  switches  and  Ferranti  time¬ 
limit  relays.  Thirteen  high-tension  feeders  have  been  laid, 
twelve  of  these  being  0.05-sq.  in.  three-core  cables  and  one 
a  o.i-sq.  in.  three-core  cable. 

The  three  500-kw  Westinghouse  motor-generators  form¬ 
ing  a  link  between  the  three-phase  and  the  direct-current 
systems  are  installed  in  front  of  the  high-tension  switch¬ 
boards  (Fig.  2).  An  exciter  is  fixed  at  one  end  of  the 
shaft  of  each  machine  and  a  booster  at  the  other  end.  The 
booster  is  used  for  raising  the  pressure  from  460  volts  to 
570  volts  for  traction  purposes.  The  booster  is  manually 
controlled,  but  compensating  coils  provide  automatic  over¬ 
compounding.  In  the  near  future  a  1300-kw  Westinghouse 
rotary  converter  will'  be  installed  to  deliver  direct  current 
at  any  pressure  between  460  volts  and  570  volts. 

ACCESSORIES. 

An  interesting  accessory  in  the  engine  room  of  station 
No.  3  is  a  Leskole  distance  thermometer.  By  merely  in¬ 
serting  a  plug  in  the  corresponding  socket  it  is  possible  to 
a.scertain  in  only  a  few  seconds  the  condensers,  the  air- 
])ump  discharge,  water  entering  the  cooling  tower,  feed 
water,  etc. 


Another  useful  accessory  is  a  Hamler-Eddy  smoke  re¬ 
corder,  which  gives  graphically  on  a  chart  every  few  sec¬ 
onds  the  relative  amount  of  smoke  being  produced.  A 
small  electrically  driven  pump  injects  at  every  stroke  a 
sample  of  the  hot  gases  passing  up  the  chimney.  The 
amount  of  smoke  is  shown  by  the  density  of  the  black 
record  on  the  paper  chart. 


Fig.  9 — Sealing  Boxes  and  Connections  from  Feeders. 
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Altliough  not  strictly  an  accessory,  mention  should  be 
made  of  the  electric  oven  in  the  messroom,  where  sixty 
employees  sit  down  every  day  to  a  hot  meal  electrically 
cooked.  A  large  number  also  obtain  breakfast  and  tea  in 
this  room.  The  chef,  after  two  years’  experience  with  a 
gas  oven  and  two  months’  with  an  electric  oven,  is  a  strong 
advocate  of  the  merits  of  the  latter.  The  oven  in  question 


rig.  10 — Change-Over  Panel  Fig.  11 — Arrangement  of  Connec 
for  Reciprocating  Set.  tions  for  Merz-Price  Gear. 


has  been  constructed  in  the  workshops  of  the  department 
and  is  ca|)al)le  of  cooking  joints  up  to  20  lb.  in  weight.  The 
excellent  flavor  of  the  electrically  cooked  meat  is  now  tes¬ 
tified  to  by  the  large  number  of  employees  who  take  part  in 
the  midday  meal,  while  the  chef  is  enthusiastic  about  the 
economy  resulting  from  the  small  shrinkage  that  the  joints 
undergo  during  their  electric  treatment  in  the  oven. 

ELECTRIC  SERVICE. 

.\  three-phase  supply  “in  bulk’’  is  given  to  all  consumers 
requiring  over  100  kw.  In  such  cases  the  charge  is  irre¬ 
spective  of  what  use  is  to  be  made  of  the  energy.  As 
sliowing  the  progress  made  during  the  past  twelve  months, 
since  Oct.  1,  1911,  nine  transformer  chambers  have  been  in¬ 
stalled  on  consumers’  premises  for  giving  supply  in  bulk, 
'file  consumers  in  question  include  wire  mills,  woolen  mills 
and  the  corporation  sewage  works,  situated  some  5  miles 
from  the  power  station.  The  Bradford  Dyers’  Association 
are  large  customers  of  the  corporation’s  electricity  supply. 

Mr.  T.  Roles  is  the  city  electrical  engineer  of  Bradford 
and  Mr.  J.  H.  Schnauber  is  the  deputy  electrical  engineer. 


SULPHUR  CONTENT  OF  FUEL. 


Sulphur  acids  in  fuels  which  are  consumed  under  steam 
boilers  or  in  internal  combustion  engines  have  a  strong 
corrosive  action.  The  effects  of  such  action  are  well 
evidenced  by  the  pittings.  scales  and  roughened  spots 
on  metal  surfaces  that  have  been  exposed  to  the  products 
of  combustion  of  fuels  rich  in  sulphur.  Therefore  it  is 
ilesirahle  to  have  an  exact  knowledge  of  the  sulphur  content 
of  fuels  in  u.se.  Technical  Paper  26,  issued  hy  the  Bureau 
of  Mines,  Department  of  the  Interior,  on  “Methods  of  De¬ 
termining  the  Sulphur  Content  of  Fuels,  Especially  Petro¬ 
leum  Products,"  hy  Messrs.  Irving  C.  Allen  and  I.  W. 
Robertson,  describes  eight  methods  of  determining  the  sul¬ 
phur  content  and  discusses  their  relative  merits.  This 
eleven-i)age  pamphlet  is  issued  as  part  of  a  report  on 
l.etroleum  technology. 


INDUCTANCE  OF  AERIAL  SPLIT  CONDUCTORS. 


By  Louis  Cohen. 

IN  a  very  interesting  paper  on  “Calculation  of  the  High- 
Tension  Line,’’  Mr.  Percy  H.  Thomas  *  proposed  the 
use  of  split  conductors  for  long-distance  transmission 
lines  in  order  to  reduce  the  inductance  and  at  the  same 
time  increase  the  capacity.  In  the  same  paper  he  also 
derived  exp'fessions  for  the  inductance  of  conductors  split 
into  two  or’ three  parts.  The  method,  however,  adopted  in 
the  derivation  of  the  formulas  is  somewhat  involved  and 
laborious.  The  writer  believes  the  same  result  can  be 
obtained  in  a  much  simpler  and  more  direct  manner,  which 


o 


Fig.  1 — Looped  Conductor  Split  Into  Two  Parts. 


will  be  discussed  in  this  paper.  It  will  also  be  obvious  from 
what  follows  that  the  method  outlined  here  can  be  applied 
with  equal  facility  for  the  derivation  of  formulas  for  the 
inductance  of  conductors  split  into  any  number  of  parts. 

Consider  first  the  case  of  a  looped  conductor  split 
into  two  parts,  the  two  parts  of  each  conductor  being 
placed  symmetrically  with  respect  to  each  other  as  shown 
in  big.  I.  The  inductance  of  one  side  of  a  looped  conductor 
is  L  —  M  where  L  is  the  self-inductance  of  either  con¬ 
ductor  and  M  is  the  mutual  inductance.  Now,  it  is  obvious 
that  M  will  not  be  affected  appreciably  by  the  splitting  of 
the  conductors,  hence  it  is  only  necessary  to  consider  the 
change  in  L  due  to  the  splitting  of  the  conductors.  Let  Lo 
denote  the  self-inductance  of  each  part  of  the  split  con¬ 
ductor  and  Mo  the  mutual  inductance  between  the  two  parts. 
For  two  conductors  in  parallel  where  there  is  mutual  in¬ 
ductance  between  them  the  total  inductance  is 

_ Lo  -\-  Mo 

2 


and  the  inductance  of  one  side  of  a  looped  conductor  split 
into  two  parts  is  therefore 


^  _  Lo  -j-  Mo _ 

2 


(0 


If  the  current  to  be  transmitted  were  such  as  to  require  a 
conductor  of  radius  a,  then  in  order  to  have  the  same  sec¬ 
tional  area  in  the  split  conductor  the  radius  of  each  will  be 
a 

.  We  shall  also  designate  bv  d  the  distance  between 

V  2 

the  two  parts  of  the  ’split  conductor  and  by  D  the  distance 
between  the  centers  of  gravity  of  the  two  groups  of  split 
conductors.  With  these  notations,  we  have. 


Lo  =  2I 
Mo  = 

M  = 


2\/  2  I  3 
a  ~  4 


I  log 

0  =  2/  I  logc  ~  —  I  I 

=  2/] 


(2) 


-.1 


"  ) 

Introducing  these  values  in  (i),  we  obtain, 
i  =  '|l0g,^^-A+|og,^-,-2log,^  +2I 


=  /  \  logc  —  +  logc  +  C.597  [  cm. 
a  Cl 


(3) 


In  each  case  /  is  the  length  of  conductor  in  centimeters. 


‘Percy  H.  Thomas,  Proceedings  A.  I.  E.  E.,  Vol.  28,  page  641,  June, 
1909. 
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The  formula  given  by  Mr.  Thomas  for  this  case,  reduced 
to  our  notation,  is. 


1^11^ 
loge—  +loge-j 


—  0.3  I 


(4) 


Formula  (4)  differs  from  (3)  by  a  numerical  constant,  but 
the  derivation  of  formula  (4)  was  not  given,  and  possibly 
there  is  a  misprint  or  an  error  in  its  derivation. 

CONDUCTORS  SPLIT  IN  THREE  PARTS. 

Let  the  three  parts  of  each  conductor  be  arranged  sym¬ 
metrically  at  the  vertices  of  an  equilateral  triangle  as 
shown  in  Fig.  2.  As  in  the  case  of  the  two-part  split  con¬ 
ductor,  we  may  consider  that  the  mutual  inductance  between 
the  to-and-fro  conductors  is  not  affected  by  the  splitting 
of  the  conductors ;  hence  it  is  only  necessary  to  consider  the 
change  in  the  self-inductance  of  each  conductor  due  to  the 
splitting.  The  self-inductance  of  three  conductors  in 
parallel  when  there  is  mutual  inductance  between  the  vari¬ 
ous  conductors  is 

(5) 

hence  the  self-inductance  of  either  side  of  the  looped  con¬ 
ductor  is 

L  =  U  (6) 

3 

If  a  were  the  radius  of  a  solid  conductor,  then  to  have  the 
same  sectional  area  the  radius  of  each  part  of  the  split 
a 


conductor  will  be 


V  3 


.0  =  2/  I 


Lc 

Mo  =  2l 


We  have,  therefore, 

.  „  2  Vl /  3 

loge  - 


(7) 


M  =  2  /  I  loge^—  I  I 
Substituting  these  values  in  (6), 

L 


=  '[ 


2  ,  2  V  3  ^  *  I  4  , 

-log,--  log. 


2  I 

T 


4  I  2/ 

—  — —  2loge-^  -1-2 

3  ^ 


f  2  ,  D  ,  4  ,  D  ) 

=  ,|_|og._+— log._+o.53| 


(8) 


The  formula  given  by  Mr.  Thomas  for  this  case  appears  in 
the  following  form : 


loge 


A'  = 


1  _L  ‘ 

logt— + 
a  4 


approx. 


(9) 


One  or  two  examples  will  show  that  (8)  and  (9)  give 
approximately  the  same  result. 

Example  ( i )  : 

Let  a  =  0.23  in.,  D  =  y2  in.,  d  =■  10  o  =  2.3  in. 

logs  —  =  5.75,  loge  -7-  =  3-44 
a  a 


log, 

A  =  - 


=  0.018 


loge  10  -t-  - 

4 


By  formula  (8) 


‘-'If 

By  formula  (9) 


X  575  +  -j-  X  3-44  +  o.: 


0-53  I  = 

L  =  I  i.oi8X6-f  6.89  I  =  8.66Zcm. 


=  8.96 1  cm. 


Example  (2)  : 

Same  constants  as  above  except  d  =  5  a  =  1.15  in. 

loge -  =  575.  loge  -7-  =  414.  A  =  0.013 

a  a 

By  formula  (8) 


^  =  ^  |-^X575+yX4-'-1  +  °-53|  =9 


88 1  cm. 


By  formula  (9) 

^  =  1 1.013X6-^2X4.14  I  =9.57 /cm. 

If  the  conductors  were  solid,  we  should  have 

L  =  I  |2  loge-^-F  =  2  X  5-75  +  0.5  =  12 1  cm. 

Splitting  up  the  conductor  into  three  parts  and  separating 
the  parts  by  a  distance  equal  to  ten  times  the  radius  of  the 
wire  reduces  the  inductance  about  25  per  cent,  while  a 
separation  of  the  parts  equal  to  five  times  the  radius  reduces 
the  inductance  about  18  per  cent. 


COMMERCIAL  EFFICIENCY  OF  SMALL  STEAM 
TURBINES. 


In  a  paper  read  before  the  recent  Chicago  convention  of 
the  Association  of  Railway  Electrical  Engineers  by  Mr. 
Ashley  P.  Peck,  of  Chicago,  district  sales  manager  for  the 
Terry  Steam  Turbine  Company,  and  prepared  jointly  by 
Mr.  W.  J.  A.  London,  of  Hartford,  Conn.,  chief  engineer 
of  the  same  company,  and  Mr.  Peck,  the  authors  contended 
that  what  was  demanded  of  small  steam  turbines  is  abso¬ 
lute  reliability  and  that  efficiency  must  not  be  considered  at 
the  expense  of  reliability  and  first  cost.  The  average 
thermal  efficiency  of  small  turbines  is  now  from  40  to  45 
per  cent,  but  there  is  no  reason  why  small  machines  cannot 
be  built  to  approach  the  thermal  efficiency  of  larger  ma¬ 
chines;  that  is,  from  65  to  70  per  cent.  At  the  present  time, 
however,  this  efficiency  has  not  been  demanded  nor  has  the 
customer  been  willing  to  pay  for  it. 

Efficiency  in  steam  turbines  is  determined  by  peripheral 
speed  and  the  number  of  stages  of  passes  of  the  steam 
through  the  buckets  of  the  rotor.  A  single-stage  machine 
running  non-condensing  with  a  wheel  2  ft.  in  diameter, 
running  at  2500  r.p.m.,  employing  three  or  four  reversals, 
will  have  an  efficiency  of  40  per  cent.  To  give  an  efficiency 
of,  say,  60  per  cent,  the  same  turbine  would  require  a 
wheel  4.5  ft.  in  diameter.  Experience  has  shown  that  the 
cost  of  small  turbines  follows  very  closely  the  square  of 
the  diameter.  In  other  words,  a  loo-hp  machine  designed 
for  40  per  cent  efficiency  would  sell  for  approximately  one- 
fifth  of  the  price  of  a  turbine  of  the  same  horse-power 
developing  60  per  cent  thermal  efficiency. 

Another  thing  to  consider  is  the  fact  that  in  the  highly 
efficient  turbine  the  wheel  stresses  alone  will  be  five  times 
those  in  the  commercial  type  of  machine.  In  a  multi-stage 
machine  a  turbine  of  the  characteristics  mentioned  and 
having  a  thermal  efficiency  of  40  per  cent  would  have  about 
five  stages.  To  obtain  the  60  per  cent  efficiency  twenty-five 
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stages  would  be  required.  The  difference  in  cost  would  be 
practically  the  same  as  in  the  case  where  greater  efficiency 
IS  obtained  by  increasing  the  diameter  of  the  wheel  of  the 
single-stage  machine. 

The  authors  mentioned  the  fact  that  several  modern  sta¬ 
tions  are  now  equipped  with  small  turbines  operating  at  no 
higher  speed  than  looo  r.p.m.  In  one  instance  a  turbine  is 
installed  for  pump  work  at  as  low  a  speed  as  550  r.p.m. 
Turbines  of  this  character  are  installed  because  of  their 
absolute  reliability,  and  for  that  reason  only.  The  abuse 
the  small  turbine  will  withstand  is  great  enough  to  surprise 
even  the  designer.  In  one  of  the  large  power  houses  of 
the  country  a  hot-well  turbine  pump  was  placed  in  a  small 
pit  below  the  base  of  the  floor.  This  pit  was  flooded  up  to 
the  top,  the  turbine  and  pump  being  entirely  immersed. 
The  machine  ran  along  as  if  nothing  had  happened  and 
attention  was  drawn  to  the  fact  that  there  was  a  machine 
underneath  the  level  of  the  water  only  by  the  surging  action 
of  the  water  on  the  surface. 

As  to  steam  consumption,  in  some  cases  a  small  recipro¬ 
cating  engine  is  better  than  the  turbine,  but  the  depreciation 
of  a  reciprocating  engine  is  much  larger  than  that  of  a 
steam  turbine.  The  authors  declare  that  the  greater 
economy  in  steam  in  the  case  of  the  engine  is  attained  with 
a  greater  investment,  more  attention,  more  floor  area,  higher 
maintenance  cost  and  less  reliability  when  compared  with 
the  steam  turbine. 


AUTOMATIC  VOLTAGE  REGULATION  OF  ALTER¬ 
NATING-CURRENT  GENERATORS. 

By  Lester  McKenney. 

Although  the  automatic  generator  voltage  regu¬ 
lator  has  been  in  use  for  several  years  and  plants 
of  20,000  kw  rating  are  being  handled  satisfactorily 
by  a  single  regulator,  very  little  has  been  published  on  this 
subject.  The  importance  of  good  voltage  regulation  on 
lighting  circuits  has  been  recognized  for  some  time.  Good 
voltage  regulation  is  also  of  importance  in  motor  service, 
especially  where  the  motors  are  carefully  selected  with 
regard  to  load-factor.  The  effect  of  decreased  voltage  on  the 
performance  of  polyphase  induction  motors  is  to  reduce  the 
starting  and  maximum  torques,  which  vary  as  the  square  of 
the  impressed  voltage ;  to  increase  the  running  current,  heat¬ 
ing  and  slip,  and  to  reduce  the  efficiency  and  overload  range. 
Motors  having  heavy  starting  loads  may,  therefore,  fail  to 
start  at  reduced  voltage,  and  motors  having  overloads 
allowable  at  normal  voltage  may  give  trouble  due  to  the 
operation  of  their  automatic  protective  devices.  The  auto¬ 
matic  regulation  of  the  generator  voltage  is,  therefore, 
•lesirable  in  motor  as  well  as  lighting  service. 

Considerable  confusion  exists  regarding  the  possibilities 
and  limitations  of  the  automatic  regulator,  and  it  seems 
desirable,  in  view  of  the  importance  of  good  voltage  regula¬ 
tion,  that  the  relation  of  this  device  to  the  apparatus  to  be 
controlled  be  clearly  defined  and  proper  consideration  given 
to  matters  affecting  its  operation. 

It  has  been  customary  in  making  specifications  on  gen¬ 
erating  equipment  to  require  generators  having  close  in¬ 
herent  regulation  at  low  pow'er-factors.  Such  generators 
are  usually  designed  with  low  armature  magnetomotive 
force,  large  air-gaps  and  strong  saturated  fields,  and  there¬ 
fore  are  expensive.  Owing  to  the  high  flux  density  in  the 
fields,  the  excitation  must  be  varied  through  a  wide  range  to 
maintain  constant  voltage  from  no-load  to  full-load.  For 
this  reason,  where  automatic  regulators  are  adapted  to 
existing  plants  inferior  results  must  be  expected. 

The  best  results  are  obtained  where  the  generating  equip¬ 
ment  is  designed  wdth  automatic  voltage  regulation  in  view 
and  advantage  is  taken  of  everything  that  will  reduce  the 
time  constant.  The  generators  may  be  designed  with  higher 


armature  reaction  and  shorter  air-gaps.  The  flux  density 
should  be  low,  a  point  of  great  importance  in  automatic 
voltage  regulation.  Generators  thus  designed  will  have 
poor  inherent  regulation  at  low  power-factors  and  are  less 
expensive.  The  use  of  automatic  regulators,  therefore,  per¬ 
mits  the  employment  of  cheaper  generators,  or  for  the  same 
first  cost  generators  of  higher  efficiency.  In  the  smaller 
plants,  subject  to  unbalanced  loads,  the  generators  should 
have  fairly  good  inherent  regulation  so  that  the  difference 
between  the  voltages  of  the  different  phases  with  the  loads 
unbalanced  will  not  be  excessive. 

Generators  having  low  flux  densities  are  most  desirable  in 
automatic  voltage  regulation  in  that  they  require  smaller 
changes  in  field  current  and  exciter  voltage  for  a  given 
change  in  flux  than  do  generators  having  high  flux  density. 
Owing  to  the  self-inductance  of  the  generator  and  exciter 
field  windings  the  field  currents  cannot  be  changed  instantly 
from  one  value  to  another,  considerable  time  being  required 
for  any  appreciable  change.  In  throwing  loads  upon  gen¬ 
erators  the  drop  at  the  generator  terminals,  due  to  the 
armature  resistance  and  reactance,  takes  place  in  a  fraction 
of  a  half  wave — that  is,  practically  instantaneously.  The 
drop  due  to  armature  reaction  takes  place  much  more  s’owly. 

It  will  be  evident  from  the  foregoing  that  the  generator 
voltage  cannot  respond  promptly  to  variations  in  the  resist¬ 
ance  of  the  exciter  field  circuit  and  that  voltage  disturbances 
during  sudden  load  and  speed  changes  cannot  be  prevented. 
The  time  element  introduced  by  self-inductance  is  the 
greatest  obstacle  to  perfect  automatic  voltage  regulation, 
and  it  is  not  unusual  to  find  generators  and  exciters  that  in 
combination  require  two  seconds  for  varying  the  generator 
field  current  over  the  working  range. 

The  design  of  the  exciter  deserves  special  consideration. 
.\s  in  the  case  of  the  generator,  the  best  results  are  obtained 
where  the  exciters  are  designed  with  automatic  voltage 
regulation  in  view.  It  is  of  interest  to  note  that  the  standard 
exciters  in  sizes  up  to  300  kw  are  being  satisfactorily  con¬ 
trolled  by  the  vibrating  contact  type  of  regulator  and  that 
this  may  be  exceeded  with  exciters  of  special  design.  High¬ 
speed  interpole  exciters  with  “strong  armatures”  and  “weak 
fields”  are  in  general  most  satisfactory  for  this  purpose. 
The  flux  density  should  be  low  for  the  same  reason  as 
applies  to  generators.  The  field  current  should  be  small  so 
that  the  duty  of  the  current-carrying  parts  of  the  regulator 
will  be  as  light  as  possible.  The  exciters  should  have  suf¬ 
ficient  stability  so  that  excessive  manipulation  of  the  hand 
rheostats  will  not  be  required  to  maintain  constant  generator 
voltage  if  the  regulator  should  be  out  of  service  for  any 
reason.  They  should  also  have  sufficient  voltage  range  to 
produce  an  emf,  for  exciters  rated  at  125  volts,  of  from 
10  volts  to  15  volts  in  excess  of  that  required  to  maintain 
the  generator  of  normal  voltage  at  the  maximum  load  and 
temperature  and  minimum  power-factor  at  which  voltage 
regulation  is  required.  This  margin  of  exciter  voltage 
insures  that  the  regulator  will  have  control  of  the  voltage 
under  the  worst  operating  conditions.  The  working  range 
of  a  plant  troubled  with  limited  exciter  voltage  can  often  be 
materially  increased  by  shimming  both  the  generator  and 
exciter  pole  pieces,  so  as  to  decrease  the  air-gaps. 

While  the  parallel  operation  of  exciters  controlled  by 
automatic  regulators  is  possible  and  many  plants  are  thus 
operated,  it  will  usually  be  found  best  to  make  the  exciters 
of  such  sizes  that  each  one  will  be  capable  of  exciting  all 
the  alternators  which  may  be  operating  in  parallel  at  any 
one  time,  on  account  of  the  greater  simplicity  of  operation. 

Where  parallel  operation  of  the  exciters  is  necessary,  in 
addition  to  the  usual  requirements  for  parallel  operation, 
the  exciters  should  have  approximately  the  same  maximum 
voltage  at  full  load ;  otherwise  the  exciter  having  the 
greatest  voltage  range  may  be  unduly  overloaded  when  the 
maximum  excitation  is  called  for.  They  should  also  require 
approximately  the  same  percentage  variation  in  the  resist¬ 
ance  of  the  shunt-field  circuit  for  the  same  change  of  volt- 


i 


November  9,  1912. 


ELECTRICAL  WORLD. 


997 


age,  and  changes  of  load  in  proportion  to  their  size,  so  that 
proper  division  of  the  load  may  be  maintained  throughout 
the  range  of  operation. 

The  characteristics  of  exciters,  even  of  the  same  design, 
usually  differ  to  a  considerable  extent,  and  equalizer 
rheostats  in  the  shunt-field  circuits  are  required  in  order  to 
obtain  these  results.  The  equalizer  rheostat  does  not,  how¬ 
ever,  give  complete  correction  in  all  cases,  as  one  exciter 
may  require  a  greater  percentage  variation  in  resistance 
than  another  for  the  same  change  of  voltage,  and  a  smaller 
percentage  variation  of  resistance  for  changes  of  load, 
proportional  to  the  capacity  of  the  exciters. 

The  vibrating  contact  type  of  regulator  previously  re¬ 
ferred  to  is  the  most  successful  and  most  widely  used  of  all 
the  types  which  have  thus  far  been  brought  out.  In  order 
to  insure  the  proper  operation  of  this  type  of  regulator 
special  attention  should  be  given  to  the  proper  adjustment 
of  the  generator,  exciter  and  equalizer  rheostats.  The 
exciters,  if  compound-wound,  should  be  flat-compounded  at 
a  voltage  considerably  below  normal,  so  that  shunt  field 
rheostats  of  excessive  resistance  will  not  be  required  to 
reduce  the  voltage  to  the  required  minimum.  All  the  adjust¬ 
ments  of  the  regulator  itself  are  made  by  measurement,  and 
alterations  should  be  attempted  only  by  those  who  have  a 
thorough  knowledge  of  the  effects  that  may  be  produced. 
I'he  most  careful  consideration  should  be  given  to  the 
selection  of  a  regulator  of  proper  size,  as  upon  this  depends 
the  performance  of  vibrating  contacts.  The  condenser 
capacity  per  set  of  contacts  and  the  distance  of  the  con¬ 
densers  from  the  contacts  also  materially  affect  their 
performance. 

Regulation  of  the  generator  voltage  is  obtained  with  this 
type  of  regulator  by  varying  the  exciter  voltage  to  meet  the 
excitation  requirements,  the  exciter  voltage  being  controlled 
by  means  of  vibrating  relay  contacts  which  alternately 
short-circuit  and  cut  in  the  exciter  field  rheostat.  Owing  to 
the  inductance  of  the  exciter  field  winding  the  field  current 
cannot  drop  immediately,  when  the  relay  contacts  open,  to 
the  value  corresponding  to  the  resistance  of  the  exciter  field 
circuit  and  the  exciter  voltage,  the  current  continuing  to 
flow  as  a  transient,  with  an  initial  value  nearly  equal  to  the 
normal,  through  the  exciter  field  rheostat  or  through  the 
arc  at  the  relay  contacts.  The  resistance  used  in  the 
exciter  field  rheostat  in  automatic  voltage  regulation  is 
many  times  that  used  in  hand  control.  Condensers  are, 
therefore,  required  to  prevent  excessive  voltage  and  arcing 
at  the  relay  contacts.  It  might  appear  at  first  sight  that 
exciters  of  the  largest  possible  size  could  be  controlled  by 
a  single  pair  of  contacts,  provided  that  a  condenser  of 
sufficient  capacity  were  used.  Such,  however,  is  not  the 
case,  as  the  heavy  discharge  current,  due  to  the  large 
amount  of  energy  which  would  be  stored  in  the  condenser, 
would  cause  the  contacts  to  weld  together  upon  closing. 

It  is  often  desirable  to  compound  the  generator  voltage 
to  compensate  for  line  drop  and  thus  maintain  constant 
voltage  on  a  certain  feeder  at  the  center  of  distribution. 
Provision  is  made  for  this,  on  the  vibrating  contact  type  of 
regulator,  by  placing  a  series  winding  on  the  alternating- 
current  control  magnet  in  addition  to  the  shunt  winding. 
The  series  winding  is  connected  to  a  series  transformer 
located  in  the  feeder  to  be  compounded,  and  in  such  a 
manner  that  the  magnetomotive  force  of  the  series  winding 
is  approximately  in  opposition  to  that  of  the  shunt  winding. 
On  three-phase  systems,  owing  to  the  effect  of  phase 
rotation  upon  the  phase  displacement  between  the  line  cur¬ 
rent  and  the  voltage  between  phases,  the  series  transformer 
must  be  located  in  the  proper  one  of  the  two  lines  to  which 
the  shunt  winding  of  the  alternating-current  control  magnet 
is  connected.  When  located  in  the  proper  line  the  maximum 
compounding  effect  will  be  obtained  at  86  per  cent  power- 
factor  lagging  and  when  located  in  the  other  line  at  86  per 
cent  power-factor  leading.  The  effect  of  phase  rotation 
upon  this  method  of  compounding  has  not  been  generally 


recognized.  Even  when  properly  connected  this  system 
gives  correct  results  only  at  the  power-factor  at  which  it  is 
adjusted. 

Where  accurate  compounding  is  required  on  a  feeder 
carrying  a  load  at  variable  power-factor  use  should  be  made 
of  a  line-drop  compensator,  the  connections  to  the  series 
winding  on  the  alternating-current  control  magnet  being 
omitted.  The  line-drop  compensator  consists  of  a  resistor 
and  reactor  connected  in  series,  to  which  the  series  trans¬ 
formers  located  in  the  feeder  to  be  compounded  are  con¬ 
nected.  Numerous  taps  .are  brought  out  from  both  the 
resistor  and  reactor,  to  which  the  shunt  winding  of  the 
alternating-current  control  magnet  is  connected  by  means 
of  suitable  dial  switches  mounted  on  the  compensator. 

The  line  drop  compensator  when  properly  adjusted  pro¬ 
duces  an  impedance  drop  proportional  to  and  in  time-phase 
with  the  impedance  drop  in  the  line,  the  voltage  impressed 
upon  the  alternating-current  control  magnet  being  propor¬ 
tional  to  the  voltage  at  the  center  of  distribution,  regardless 
of  the  load  and  power-factor.  The  voltage  impressed  upon 
the  alternating-current  control  magnet  is  maintained  as  a 
constant  value  by  the  regulator  and  the  generator  voltage  is 
varied  as  required. 

With  either  method  of  compounding,  the  voltage  of  all 
feeders  connected  to  the  busbar  upon  which  the  regulator 
is  working  is,  of  course,  increased  to  the  same  extent  as 
that  of  the  compounded  feeder.  Lightly  loaded  feeders 
may,  therefore,  deliver  excessive  voltage  when  the  com¬ 
pounded  feeder  is  carrying  an  exceptionally  heavy  load.  In 
central-station  work  the  series  transformers  used  in  con¬ 
nection  with  the  compounding  device  should  not  be  located 
in  a  feeder  carrying 'a  rapidly  fluctuating  load,  such  as  a 
railway  feeder  or  a  feeder  supplying  energy  to  large  motors 
which  are  started  frequently,  as  the  rapid  variation  of  the 
current  through  the  compensator  would  cause  a  correspond¬ 
ing  variation  of  the  busbar  voltage  which  would  be  evident 
throughout  the  entire  system. 

Compounding  devices  in  connection  with  generator  volt¬ 
age  regulators  are  used  to  the  best  advantage  where  there  is 
only  a  single  feeder  circuit  running  out  from  the  station. 
In  stations  doing  a  general  central-station  business  it  is 
considered  better  practice  to  maintain  a  constant  busbar 
voltage,  omitting  the  compounding  feature  from  the  gen¬ 
erator  voltage  regulator,  and  to  equip  each  feeder  circuit 
upon  which  it  is  desired  to  maintain  a  constant  voltage  at 
the  center  of  distribution  with  an  automatic  feeder  regu¬ 
lator  the  compounding  device  of  which  may  be  adjusted  to 
meet  the  needs  of  that  particular  feeder. 

The  time-constant  of  the  vibrating  contact  type  of  regu¬ 
lator  is  materially  shorter  than  that  of  the  most  favorable 
generating  and  exciting  equipment.  The  generating  and 
exciting  equipment  must,  therefore,  be  looked  to  for  future 
improvements  in  automatic  voltage  regulation.  The  failure 
to  secure  satisfactory  results  usually  leads  to  an  investiga¬ 
tion  of  the  performance  of  this  equipment. 


TURBINES  TO  HEAT  HOT- WATER  SYSTEM. 


Two  500-kw  Westinghouse  steam  turbines  in  the  plant 
of  the  Elwood  Electric  Light  Company  at  Elwood.  Ind., 
are  to  be  operated  condensing  during  the  coming  winter, 
exhausting  into  Alberger  surface  condensers  whose  cir¬ 
culating  supply  will  be  the  return  from  the  local  district 
hot-water-heating  system.  In  this  way  the  hot  water  for 
the  heating  system  will  be  provided  by  heat  units  reclaimed 
from  the  turbine  exhaust.  The  special  .■\lberger  condensers 
to  be  used  have  a  surface  area  of  10  sq.  ft.  per  kilowatt  of 
turbine  rating  and  with  their  aid  it  is  expected  to  hold 
vacuum  pressures  of  15  in.  to  16  in.  of  rrtercury,  while  run¬ 
ning  on  the  heating-system  circulation.  Mr.  N.  M.  Arga- 
brite  is  manager  of  the  Elwood  Electric  Light  Company. 


998 


ELECTRICAL  WORLD. 


Voi..  6o,  No.  19. 


Central  Station 

Management,  Policies  and  Commercial  Methods 


RECORD  MONTH  FOR  HOUSE  WIRING  AT 
WICHITA,  KAN. 

During  the  last  twelve  months  the  Kansas  Gas  &  Electric 
Company,  which  operates  in  Wichita  and  Newton,  has  added 
an  average  of  100  “old”  houses  to  its  lines  as  the  result  of 
an  aggressive  wiring  campaign  conducted  by  its  new-busi- 
ncss  department.  In  September,  however,  even  former 
records  were  outdistanced  by  the  closing  of  208  contracts, 
and  this  in  turn  has  since  been  eclipsed  by  securing  215 
contracts  during  the  first  fifteen  days  of  October.  Wichita’s 
l)opulation  is  55,000,  and  the  Kansas.company  now  has  6500 
electric-lighting  customers. 

.\lr.  Malcolm  A.  Smith,  contract  agent,  has  relied  chiefly 
upon  newspaper  and  direct  advertising  to  accomplish  these 
results.  Only  two  solicitors  are  employed,  besides  a  man 
in  charge  of  the  display  room.  At  frequent  intervals  cir¬ 
cular  letters  are  delivered  by  messengers  to  all  prospective 
customers,  and  the  advantages  of  electric  lighting  are  thus 
kept  constantly  before  non-users. 


VALUE  OF  OFF-PEAK  LOAD. 

At  a  meeting  of  the  commercial  division  of  the  Com¬ 
monwealth  Edison  Company  Section  of  the  National  Elec¬ 
tric  Light  .‘\ssociation  held  in  Chicago  on  Oct.  24  Mr.  A.  1). 
Hailey,  assistant  engineer  of  the  Fisk  and  Quarry  Street 
stations,  read  an  interesting  paper  entitled  “The  Value  of 
Off-Peak  Load  to  the  Central  Station.”  The  principal  loss 
due  to  poor  load-factor  is  the  idle  investment  charge,  of 
course.  'I'lius,  even  the  Commonwealth  Edison  Company, 
which  is  estimated  to  have  the  comparatively  excellent  an¬ 
nual  load-factor  of  41  per  cent,  based  on  the  maximum  load, 
has  to  take  into  account  an  interest  charge  every  twenty- 
four  hours  on  from  60  to  65  per  cent  of  the  cost  of  its 
generating  equipment  for  idle  machinery,  this  being  about 
the  difference  between  the  total  rated  capacity  and  the  rated 
capacity  actually  in  use  during  the  twenty-four-hour  period, 
as  shown  by  the  load  curve. 

Hut  there  are  some  other,  if  smaller,  losses  which  can  be 
traced  directly  to  poor  load-factor.  Mr.  Hailey  showed  curves 
of  output  from  boilers  in  service  at  the  Fisk  and  Quarry 
Street  stations  at  all  times  during  a  typical  twenty-four- 
hour  day.  He  pointed  out  that  the  labor  cost  of  generating 
energy  increases  proportionately  with  the  decrease  of  load. 
During  the  off-peak  period  the  amount  of  labor  necessary 
to  operate  the  stations  is  proportionately  much  greater  than 
at  the  time  of  maximum  demand.  Furthermore,  there  are 
some  losses  in  starting  and  stopping  machinery,  while  it  is 
also  true  that  steam  turbines  and  boilers  are  most  efficient 
when  operated  at  full  load.  It  takes  three  or  four  hours  to 
get  a  boiler  into  service  after  it  has  been  allowed  to  cool 
off :  therefore,  it  is  necessary  to  keep  a  reserve  of  boilers 
with  fires  banked.  It  takes  3700  lb.  of  coal  to  fire  up  a 
cold  boiler  at  the  Fisk  Street  station,  while  a  banked  boiler 
requires  an  hourly  fuel  consumption  of  180  lb. 

Mr.  E.  W.  Grover,  a  substation  operator,  pointed  out 
that  the  effect  of  poor  load-factor  was  felt  not  only  in  the 
generating  stations  hut  in  the  substations,  although  in  a 
somewhat  differetit  manner.  He  spoke  about  the  off-peak- 
rates  of  charging  adopted  by  the  company  and  said’ that 
])ossib!y  in  the  cases  of  some  substations  these  rates  might 
attract  business  ^lat  would  cause  some  overlapping  with 
the  peak  during  the  winter. 

'Hus  gave  an  opportunity  to  Mr.  E.  W.  Lloyd,  general 
contract  agent  of  the  company,  to  present  a  lucid  explana¬ 


tion  of  the  philosophy  of  the  off-peak  or  limited-term 
schedule  of  rates  and  also  of  the  Hopkinson  method  of 
charging.  He  pointed  out,  among  other  things,  that  the 
taking  on  of  off-peak  load  to  supply  ice-making  plants  was 
particularly  advantageous,  as  the  conditions  of  the  artificial- 
ice  business  are  such  that  these  plants  are  necessarily  scat¬ 
tered  about,  so  that  it  will  usually  be  found  that  each  ice 
plant  can  be  handled  through  a  separate  substation.  Mr. 
Oliver  R.  Hogue  presided  at  the  meeting. 


KENTUCKY  ELECTRIC  COMPANY’S  BUILDING. 

“The  Electric  Huilding”  is  the  name  of  the  new  home  of 
the  Kentucky  Electric  Company,  of  Louisville,  Ky.  The 
christening  was  participated  in  directly  by  nearly  a  hundred 
persons,  nineteen  of  whom  suggested  the  above  name  in 
the  novel  contest  conducted  by  the  company  for  the  purpose 
of  securing  the  most  appropriate  name  for  its  new  head¬ 
quarters.  In  view  of  the  fact  that  nineteen  persons  hit 
upon  the  same  name,  the  company  split  the  $50  capital  prize 
which  was  offered,  and  each  winner  received  $5  in  gold. 

Three  other  appellations,  “The  Light  House,”  “The 
Koh-I-Noor”  and  “Dyna-Lux,”  were  approved  by  the  com¬ 
pany  for  use  in  its  advertising,  and  their  originators  drew 
lots  for  the  second,  third  and  fourth  prizes,  consisting  of 
electrical  devices  for  the  home.  The  three-story  structure 
occupied  by  the  demonstration  rooms  and  business  offices  of 


New  Building  of  Kentucky  Electric  Company. 

the  Kentucky  Electric  Company  is  one  of  the  handsomest  of 
its  kind,  and  on  the  roof  there  will  be  placed  the  second 
largest  electric  sign  in  the  country.  Elaborate  electrical 
ornamentation  is  one  of  the  features  of  the  structure,  and 
its  interior  equipment  for  the  demonstration  of  electricity 
in  industrial  and  domestic  service  is  said  to  be  second 
to  none. 
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HOUSE-WIRING  AND  ELECTRIC-IRON  CAMPAIGNS 
AT  LAWRENCE,  KAN. 

Since  the  inauguration  of  a  house-wiring  campaign  in 
May,  1912,  250  old  houses  have  been  wired  for  electricity 
at  Lawrence,  Kan.,  which  has  a  population  of  15,000.  Two 
to  three  solicitors  have  been  employed  at  a  time,  and  exten¬ 
sive  use  has  been  made  of  newspaper  advertising,  half  and 
quarter  pages  being  used  from  time  to  time.  The  houses 
wired  to  date  have  been  equipped  at  an  average  cost  of 
about  $40  each,  including  all  material,  labor,  etc.  To  secure 
this  business  the  Lawrence  Railway  &  Light  Company  has 
been  at  an  expense  of  about  $12  per  customer,  this  figure 
including  office  overhead  charges,  advertising,  salaries,  etc. 
In  return  for  this  outlay  there  has  been  performed,  of 
course,  considerable  additional  valuable  missionary  work, 
bringing  in  information  concerning  prospective  customers, 
etc. 

An  electric-iron  sales  campaign  was  recently  carried  out 
in  Lawrence,  145  irons  being  placed.  A  colored  laundress 
using  an  electric  iron  was  transported  slowly  through  the 
residence  streets  to  attract  the  attention  of  the  housewives, 
and  following,  one  to  each  side  of  the  street,  came  two 
solicitors,  who  visited  every  house,  offering  an  electric  iron 
if  the  place  was  already  wired,  or,  if  not,  urging  the  house¬ 
wiring  proposition.  During  the  day  forty-four  irons  were 
put  out  by  two  men.  The  devices  were  left  on  ten  days’  free 
trial,  the  period  being  so  chosen  as  to  include  two  ironing 
days.  In  arranging  his  advertising,  Mr.  W.  C.  Duncan, 
new-business  manager  of  the  Lawrence  company,  has 
adopted  as  a  “slogan”  “The  electric  way  is  better!” 


AUXILIARY  SERVICE  TO  TELEGRAPH  COMPANIES. 

Kansas  City,  Mo.,  is  a  relay  point  for  one  of  the  prin¬ 
cipal  telegraph  companies,  and  any  interruption  to  its  cen¬ 
tral-station  energy  supply  would  consequently  affect  the 
entire  Western  wire  system,  even  as  far  as  the  Pacific  Coast. 
Po  insure  continuity  of  this  service  in  spite  of  any  un¬ 
foreseen  accident  to  plants  or  lines,  special  emergency  feed¬ 
ers  have  been  run  from  the  Kansas  City  Electric  Light 
Company’s  battery  substation  at  Sixth  and  Wall  Streets  to 
the  telegraph  offices.  This  150-cell,  220-volt  Exide  storage 


Interior  of  Wall  Street  Battery  Substation,  Kansas  City. 


battery  has  a  capacity  of  9000  amp  for  twenty  minutes  and 
is  provided  with  duplicate  end-cell  switches.  When  on 
charge  one  end-cell  switch  is  run  out  to  its  highest  position 
while  the  other  is  moved  to  give  minimum  pressure.  To 
the  latter  are  connected  the  auxiliary  station  lighting  and 
the  special  telegraph-service  feeder.  Although  the  pressure 
obtained  even  with  the  “low”  end-ce’l  switch  would  be 


about  300  volts  were  the  feeder  switch  closed  under  these 
charging  conditions,  the  heavy  demand  coming  onto  the 
battery  from  the  rest  of  the  system  is  depended  upon  to 
pull  down  this  pressure  to  some  value  more  nearly  the 
regular  service  potential,  220  volts. 


TWO  MEN,  EIGHT  DAYS,  364  IRONS. 


In  a  house-to-house  iron  campaign  in  Kankakee,  Dwight, 
Odell  and  other  northern  Illinois  towns  two  commercial 
agents  of  the  local  central-station  company  recently  placed 
354  electric  irons  in  as  many  households  in  eight  days. 
The  irons  were  sold  at  $3  each,  payable  in  monthly  instal¬ 
ments  of  $i  if  preferred,  and  thirty  days’  trial  was  per¬ 
mitted.  One  of  the  representatives  took  the  right-hand 
side  of  the  streets  and  the  other  one  the  left-hand  side,  and 
they  called  at  every  house  reached  by  service  wires.  The 
supply  of  irons  followed  in  a  buggy. 


COST  OF  HEATING  WATER  FROM  STEAM  MAINS. 


Many  companies  doing  a  district-heating  business  make 
a  nominal  charge  of  $i  a  month  or  $12  a  year  for  heating 
the  household  hot-water  supply  of  customers.  Too  often 
this  estimate  is  reached  without  any  accurate  consideration 
of  the  actual  demands  of  such  a  tank  steam  coil.  In  dis¬ 
cussing  this  question  at  the  Illinois  convention  at  Peoria 
recently  several  speakers  reported  the  results  of  meter 
tests  applied  to  such  services,  some  of  which  showed  that  a 
charge  of  $5  a  month  would  be  more  nearly  in  accordance 
with  the  steam  consumption  measured,  figuring  the  steam 
at  55  cents  per  1000  lb.  Mr.  E.  J.  Baker,  Chicago,  declared 
that  his  company  prefers  to  avoid  furnishing  household 
hot-water  service  to  customers  wherever  possible.  Mr. 
E.  H.  Ncgley,  Canton,  reported  tests  on  a  30-gal.  range 
boiler,  in  which  the  steam  required  averaged  about  $i 
worth  a  week,  or  $4  a  month.  Where  hot-water  service  is 
required  by  the  consumer  the  Canton  company  insists  on 
installing  a  condensation  meter,  charging  the  customer  on 
a  sliding  schedule,  from  50  cents  to  75  cents  per  1000  lb. 


COMMISSIONS  FOR  NON-COMMERCIAL  EM¬ 
PLOYEES  WHO  AID  SALES. 


Notices  have  been  posted  in  the  power  house,  carhouses 
and  wherever  employees  of  the  Emporia  (Kan.)  Railway 
&  Light  Company  work  explaining  that  the  company  stands 
ready  to  reward  with  cash  commissions  those  who  offer 
"tips”  on  prospective  customers  or  otherwise  contribute  to 
the  sale  of  household  appliances,  motor  insta’lations,  etc. 
Solicitors,  of  course,  are  not  permitted  to  share  in  these 
awards,  but  the  employees  in  the  mechanical  and  non¬ 
commercial  departments  are  thus  urged  to  co-operate,  al¬ 
though  outside  their  own  work,  in  this  new-business  devel¬ 
opment  of  the  company.  Eollowing  is  the  schedule  of  com¬ 
missions  offered:  Electric  iron  (6-lb.),  50  cents;  toaster, 
25  cents;  toaster-stove,  75  cents;  signs,  $i ;  disk  stove,  4  in., 
35  cents;  disk  stove,  6  in.  or  over,  50  cents;  coffee  percola¬ 
tor,  50  cents;  cigar  lighter,  25  cents;  radiator,  $1.50;  sewing 
machine,  $1.50;  motors,  per  hp,  50  cents;  washing  machine, 
$1,  and  new  connections,  50  cents.  When  two  employees 
report  on  the  same  prospective  customer  the  one  giving 
notice  first  is  credited  with  the  bonus  when  the  sale  is  made. 
Commissions  are  paid  promptly  to  those  earning  them.  The 
amount  allowed  has  in  each  case  been  estimated  to  cover  the 
centra’-station’s  ordinary  selling  profit  and  the  freight  paid 
on  the  apparatus.  In  this  way  the  devices  are  dispo.sed  of 
by  the  company  virtually  at  cost. 
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LOUISVILLE  LIGHTING  COMPANY’S  PUBLICITY. 

That  a  publication  coming  under  the  general  head  of 
house  organs  may  be  popularized  to  such  an  extent  that  it 
commands  sale  at  the  news-stands  has  been  proved  by  the 
Louisville  Lighting  Company,  of  Louisville,  Ky.  Under  the 
direction  of  the  sales  manager,  Mr.  A.  T.  Macdonald, 
formerly  managing  editor  of  the  Louisville  Herald  and  a 
talented  newspaper  man,  the  Gateway  City  company  pub¬ 
lishes  Chained  Lightning,  a  monthly  magazine  which  tells 
of  the  progress  of  electricity  locally  and  in  the  world  at 
large.  Photographs  and  stories  of  local  interest  are  used 
liberally,  and  accounts  of  interesting  electrical  developments 
throughout  America  and  foreign  countries  are  included. 
During  a  comparatively  short  existence  the  paper  has  gained 
circulation  in  5000  homes,  chiefly  those  of  patrons  or  pos¬ 
sible  customers  of  the  company.  Chained  Lightning  has 
now  been  placed  on  sale  at  Louisville  news-stands,  and  its 
breezy  make-up  is  such  that  many  hundred  copies  are  sold 
monthly  at  5  cents  apiece. 


NEW  RESIDENTIAL  RATES  AT  HARRISBURG,  PA. 

The  Harrisburg  Light  &  Power  Company,  of  Harris¬ 
burg,  Pa.,  inaugurated  a  new  schedule  of  residential  rates 
on  Oct.  I  in  accordance  with  the  provisions  of  a  special 
city  ordinance  agreed  upon  by  the  municipality  and  the 
company.  The  rate  applies  to  lighting,  miscellaneous  serv¬ 
ice  and  small  motors  for  domestic  work  up  to  and  including 
hp  in  individual  motors  as  used  on  the  premises.  One 
schedule  applies  to  meter  rates  and  another  to  flat  rates 
based  on  the  use  of  an  excess  indicator.  The  former  con¬ 
sists  of  a  primary  rate  of  10.5  cents  per  kw-hr.  per  month, 
up  to  4  kw-hr.  per  “active”  room,  and  a  secondary  charge 
of  5.5  cents  per  kw-hr.  for  all  energy  used  in  excess  of 
4  kw-hr.  per  “active”  room,  with  a  discount  of  10  per  cent 
for  prompt  payment  and  a  minimum  monthly  charge  of  $i 
net  when  the  energy  consumed  during  the  month  amounts 
to  less  than  the  latter  sum.  Under  “active”  rooms  are  in¬ 
cluded  alcove,  ballroom,  billiard  room,  bedrooms  in  excess 
of  three,  conservatory,  den,  dining  room,  drawing  room, 
dressing  room,  garage,  gymnasium,  kitchen,  library,  living 
room,  music  room,  observatory,  parlor,  plaza,  reception 
room  and  hall,  stable,  studio  and  all  rooms  occupied  by 
servants,  even  if  located  in  adjacent  buildings,  if  connected 
to  the  residence  meter.  “Inactive”  rooms  include  attic, 
bathroom,  three  bedrooms,  cellar,  closets,  coal  shed,  cor¬ 
ridor,  garret,  hallway,  hothouse,  laundry,  pantry,  piazzas, 
playhouse,  porch,  portico,  sewing  room,  sun  parlor,  stor¬ 
age  sheds,  toilet  rooms,  tower  rooms  and  unfinished  rooms. 
“Appliances”  also  come  under  the  head  of  “inactive.” 

(The  new  meter  rate  gives  a  substantial  discount  to  the 
householder  in  comparison  with  former  prices  for  service. 
Thus  an  eight-room  residence  consisting  of  a  reception 
hall,  parlor,  dining  room,  kitchen,  four  bedrooms,  bath¬ 
room,  attic,  cellar  and  closets  uses,  say,  30  kw-hr.  in  a 
month.  Under  the  old  rate  the  householder  would  have 
had  to  pay  12  cents  per  kw-hr.,  or  $3.60  less  10  per  cent 
discount  for  prompt  payment  of  the  bill,  giving  a  net  bill 
of  $3.24,  or  10.8  cents  per  kw-hr.  Under  the  new  rate  the 
bill  is  submitted  on  the  basis  of  five  active  rooms  using  4 
kw-hr.  each,  or  20  kw-hr.,  at  the  rate  of  10.5  cents  per 
unit,  totaling  $2.10.  The  balance  shown  by  the  meter,  10 
kw-hr.,  is  billed  at  5.5  cents  each,  or  55  cents  total,  mak¬ 
ing  the  gross  bill  $2.65  and  the  net,  with  10  per  cent  dis¬ 
count,  $2.39,  or  8  cents  per  unit.  This  is  a  reduction  of  26 
per  cent  in  favor  of  the  new  rates. 

The  excess-indicator  flat  rate  is  based  on  a  one-year  con¬ 
tract  and  consists  of  a  charge  of  1.25  cents  per  watt  of 
demand  per  calendar  month,  with  a  20  per  cent  discount  for 
prompt  payment.  The  consumer  is  required  to  use  tung¬ 
sten  lamps  and  renew  them  at  his  own  exi>ense. 


In  a  booklet  describing  the  new  residential  meter  rates 
the  company  points  out  that  a  larger  percentage  of  reduc¬ 
tion  is  obtained  as  the  consumer  makes  a  greater  use  of 
energy  for  lighting  and  other  purposes  not  limited  by  the 
requirements  of  the  active  rooms.  The  new  rate  is  based 
on  the  principle  that  after  the  company  makes  the  nec¬ 
essary  investment  to  place  itself  in  readiness  to  serve  the 
consumer  and  receives  at  the  primary  rate  an  amount  suf¬ 
ficient  to  take  care  of  its  fixed  or  “getting  ready”  costs  it 
can  then  make  a  material  reduction  in  the  rate  covered  un¬ 
der  the  secondary  charge.  The  use  of  many  heating  and 
small-power  devices  is  therefore  specially  encouraged, 
bringing  within  the  reach  of  every  householder  electric 
conveniences  that  under  the  new  schedule  cease  to  be  lux¬ 
uries.  Under  the  secondary  portion  of  this  schedule,  for 
example,  a  fan  used  120  hours  per  month  and  consuming 
33  watts  costs  but  20  cents  per  month;  a  500-watt  flatiron 
used  twelve  hours  per  month  costs  30  cents,  and  a  washing 
machine  used  eight  hours  per  month  costs  but  8  cents. 
Mr.  George  B.  Tripp  is  general  manager  of  the  company. 


REACHING  THE  RENTED  HOUSES. 

To  each  tenant  of  a  rented  house  who  induces  his  land¬ 
lord,  to  wire  the  house  for  electricity  the  Emporia  (Kan.) 
Railway  &  Light  Company  offers  a  credit  memorandum  for 
$2,  applicable  on  the  purchase  of  lamps  or  other  electrical 
devices.  This  coupon  form  is  reproduced  herewith  and 
has  helped  greatly  in  stimulating  the  tenants’  interest.  To 


Tenant’s  Credit  Memorandum. 


the  landlord  who  wires  the  house  for  his  tenant  the  com¬ 
pany  also  allows  a  discount  of  10  per  cent  of  the  amount  of 
the  wiring  contract.  To  residents  owning  their  own  homes 
the  company  offers,  free  of  all  charge,  a  6-lb.  electric  iron. 
It  is  the  aim  to  have  every  person  in  Emporia  use  electric 
service,  and  to  this  end  these  liberal  offers  are  being  made 
in  addition  to  the  special  house-wiring  campaign  prices  now 
in  force. 

IMPROVING  DEPARTMENT-STORE  ILLUMINATION. 

The  Peck  dry-goods  company’s  store,  Kansas  City,  was 
formerly  lighted  by  fourteen  5-amp  inclosed-arc  lamps  and 
by  a  number  of  i6-cp  and  32-cp  incandescent  units,  aggre¬ 
gating  a  peak  demand  of  120  kw  for  the  lighting  load  alone. 
When  the  service  was  converted  to  central-station  supply 
from  the  lines  of  the  Kansas  City  Electric  Light  Company 
the  latter’s  engineers  were  called  in  to  make  a  study  of  the 
problem  of  improving  the  efficiency  of  the  store’s  equip¬ 
ment.  For  the  arc  lamps  250-watt  tungsten  units  were 
substituted.  The  hydraulic  elevators  formerly  operated  by 
steam  pumps  were  replaced  by  four  35-hp  electric  elevators, 
and  as  a  result  the  peak  demand  of  the  entire  installation, 
both  lighting  and  motors,  has  not  exceeded  105  kw — barely 
87  per  cent  of  the  former  lighting  demand. 
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Wiring  and  Illumination 

CONDUIT  VERSUS  OPEN  WORK  IN  PLACES  SUB¬ 
JECT  TO  MOISTURE,  CORROSIVE 
FUMES,  STEAM,  ETC.— IV. 

By  F.  G.  Waldenfels. 

In  the  last  previous  article  attention  was  given  to  certain 
fittings  suitable  for  installation  in  packing  houses,  sockets, 
lamps  and  cut-outs  being  described.  Other  fittings  and 
apparatus  are  given  consideration  in  the  present  instalment, 
it  being  understood  that  this  series  is  restricted  to  such 
apparatus  and  fittings  as  are  used  in  wet  places. 

SNAP  SWITCHES. 

For  lamp  circuits  snap  switches  are  safest  and  fulfil  the 
requirements.  Small  knife  switches  are  too  dangerous  in 
damp  places,  especially  where  foreign  laborers  are  employed. 
The  greatest  trouble  experienced  w’ith  the  ordinary  snap 
switches  is  due  to  the  paper  lining  under  the  metal  shell. 


Fig.  35 — Snap  Switch. 

This  absorbs  moisture,  swells  and  causes  short-circuits 
between  the  screw  terminals  inside  and  the  outside  metal 
shell.  To  prevent  corrosion,  the  metal  cover  should  be 
treated  with  a  coat  of  asphaltum  or  lacquer.  All  snap 
switches  should  be  mounted  on  F^-in.  porcelain  knobs,  cleats 
or  hard-rubber  tubing.  Snap  switches  with  porcelain  shells 
have  not  proved  satisfactory  in  packing  houses  on  account 
of  the  rough  usage  to  which  they  are  subjected.  It  is 
advantageous  to  have  the  key  work  on  a  socket  so  made  that 
it  cannot  be  unscrewed.  There  is,  however,  a  snap  switch 
for  wet  places  on  the  market  that  has  a  composition  hard- 
rubber  cap  %  in.  thick,  and  the  writer  understands  that 
covers  to  fit  different  switches  can  be  bought  separately. 

KNIFE  SWITCHES. 

On  an  ordinary  knife  switch  several  defects  can  be  found 
that  cause  excessive  heating.  A  large  switch  that  is  fre¬ 
quently  opened  and  closed  will  loosen  up  at  the  hinges; 
the  nuts  also  work  loose,  releasing  the  spring  washers,  and 
very  often  the  lugs  or  wires  are  not  screwed  down  tight  at 
the  terminals.  All  these  defects  lead  to  heating. 

Electricians  frequently  use  a  heavy  pair  of  pliers  to  screw 
a  small  nut  down  on  a  wire.  If  too  much  force  is  used  the 


Fig.  36 — Fused  Knife  Switches. 


threads  are  stripped  and  the  terminal  is  generally  left  in  that 
state,  because  to  remedy  the  defect  would  necessitate  taking 
down  the  whole  switch  base  to  replace  the  stripped  screw. 
It  might  be  well  also  to  call  attention  to  the  cartridge-fused 
knife  switch,  in  which  the  jaws  of  the  switch  are  at  the 
same  height  as  the  ferrule  or  knife-blade  contact  of  the 
fuses.  When  the  switch  is  opened  and  thrown  against  the 


fuses  the  switch  handle  and  blades  act  as  a  lever  and  wedge 
against  the  fuses,  enlarging  the  clips  and  causing  the  con¬ 
tacts  to  heat  when  in  circuit  because  of  the  loose  connection. 

When  purchasing  switches  it  is  desirable  to  choose  those 
of  heavy  construction.  The  terminal  screws  should  be 
heavy  enough  and  of  sufficient  length  to  fasten  the  wire  or 
lug  with  two  heavy  nuts,  one  of  which  acts  as  a  lock  nut. 
To  protect  switches  from  corroding  in  damp  places  the  metal 
parts  should  be  painted  with  lacquer  or  vaseline. 

EXTENSIONS. 

In  running  an  extension  in  wet  places  packing-house  cord 
or  elevator  cable  should  be  used.  It  should  be  equipped  with 
a  weatherproof  socket  inclosed  in  a  substantial  wooden 
handle  having  a  strong  brass,  galvanized  or  bronze  guard, 
with  the  end  open  so  the  lamp  can  be  replaced  if  necessary. 
At  the  other  end  there  should  be  provided  an  approved  com¬ 
position  or  hard-rubber,  separable-cap  attachment  plug,  each 
part  to  be  inclosed  in  a  brass  shell.  Where  the  cord  enters 
the  handle  and  cap  of  the  attachment  plug  is  should  be 
taped  and  compounded.  In  plants  operated  with  220  volts, 
alternating  current  for  lighting,  special  outlets  should  be 
provided  for  extensions  and  the  pressure  reduced  through 
transformers  to  55  volts. 

LAMP  GUARDS. 

Metal  guards  for  lamps  are  very  important,  inasmuch  as 
they  protect  the  lamps  from  breakage  and  from  coming  in 
contact  with  combustible  material,  and  a  great  number  are 
so  constructed  as  to  protect  the  lamp  from  theft.  One  type 
is  locked  to  the  socket  with  a  key,  and  a  great  number  are 
in  use  in  the  Chicago  district  on  that  account.  For  protec¬ 
tion  against  corrosion  the  metal  should  be  hot  galvanized 
iron  or  brass.  For  outside  use  where  exposed  to  the  ele¬ 
ments,  copper-plated  lamp  guards  have  given  the  best  re¬ 
sults,  especially  around  cattle  pens. 

SCREWS. 

Screws  form  another  very  important  detail,  more  so,  in 
fact,  than  any  other  part  of  a  wiring  installation.  Just  as  a 
chain  is  only  as  strong  as  its  w’eakest  link,  so  wires  likewise 
stay  up  only  about  as  long  as  the  screws  last.  Several 
schemes  of  treating  ordinary  steel  wood  screws  have  been 
tried.  Hot  galvanizing  has  given  good  results  except  that 
threads  cannot  be  cleaned  very  well.  Another  method  for 
protecting  them  is  to  dip  the  screws  in  hot  compound  or 
insulating  paint.  Brass  screws  are  best  provided  the  heads 
are  not  broken  by  hammering  them  too  hard.  They  last 
about  seven  times  as  long  as  an  ordinary  untreated  wood 
screw. 

MOTORS. 

In  packing  houses  motors  of  both  the  alternating-current 
and  direct-current  types  have  been  operated  with  voltages 
up  to  500.  The  brushes  and  commutators  of  direct-current 
motors  cause  a  great  deal  of  trouble,  and  the  sliding  contacts 
on  rheostats  also  become  rough  and  burnt.  There  are  also 
places  where  the  insulation  of  the  motor  windings  breaks 
down  inside  of  two  months.  There  was,  however,  a  certain 
motor  with  especially  treated  windings  that  lasted  seven 
months  in  the  place  mentioned.  The  motors  had  to  be 
replaced  so  often  that  a  more  conservative  scheme  was 
resorted  to,  and  that  was  mounting  the  motor  on  very 
strong  brackets  on  the  exterior  of  the  building  wall.  A 
housing  of  hot  galvanized  metal  large  enough  to  allow  a  man 
to  pass  all  around  it  was  constructed  around  the  motor  and 
a  line  shaft  or  belt  run  through  the  wall  to  operate  the 
machinery  inside  the  building.  This  motor  has  now  been 
running  about  a  year  and  is  still  in  excellent  condition. 

In  fertilizer  buildings  direct-current  motors  seem  to  oper¬ 
ate  well,  except  when  they  heat  up  from  an  overload.  Then 
it  seems  the  heat  assists  the  fertilizer  powder  in  some 
mysterious  way  to  break  down  the  insulation  of  the  wind¬ 
ings.  For  wet  places  the  alternating-current,  squirrel-cage- 
type  motor  and  compensator  have  a  decided  advantage  over 
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the  direct-current  equipment  because  of  the  absence  of 
sliding  contacts. 

CABINETS. 

Wooden  cut-out  cabinets  in  the  past  have  had  the  prefer¬ 
ence  in  the  majority  of  packing  plants.  The  wood  is  mostly 
%-in.  pine,  and  the  inside  width  of  the  cabinet  is  generally 
6  in.,  the  height  13  in.  and  15  in.  when  a  pitched  roof  is 


Fig.  37 — Standard  Wood  Cut-Out  Box. 


used,  and  the  length  varies  with  the  number  of  cut-outs.  In 
older  boxes  the  inside  is  lined  with  %-m.  or  j4-m.  asbestos, 
fastened  with  f^-in.  tacks  and  well  painted  with  asphaltum 
or  insulating  paint.  In  wet  places  the  top  is  made  slanting. 
Other  boxes  are  constructed  with  the  bottom  two  or  three 
inches  wider  than  the  top,  so  that  the  door  will  always  have 
a  tendency  to  swing  shut. 

Other  wooden  cabinets  have  the  top  and  bottom  of  the 
same  width  and  are  equipped  w’ith  a  glass  door  which  is 
raised  like  a  window.  The  window  allows  the  switches  and 
cut-outs  to  be  visible  all  the  time,  a  great  convenience, 
especially  when  a  lamp  is  kept  burning  inside  the  cabinet. 
This  light  acts  as  a  pilot  and  shows  the  way  to  the  cabinet 
for  the  employees,  when  they  enter  the  place  in  the  dark  to 
throw  on  the  circuits. 

All  cabinets  should  be  mounted  at  least  2  in.  from  the  wall 
on  large  flat  porcelain  knobs.  This  spacing  allows  plenty  of 
ventilation,  a  great  advantage  and  necessity  in  wet  places. 
Small  and  medium-size  cabinets  should  always  be  equipped 
with  doors  so  mounted  that  gravity  will  tend  to  close  them. 
Catches  of  all  description  have  been  tried,  both  wooden  and 
metal,  to  keep  the  doors  closed,  but  none  as  yet  has  been 
found  satisfactory.  The  wooden  ones  are  broken  off  in  a 
short  time  and  the  metal  ones  corrode  off.  The  best  method 
is  to  make  the  bottom  of  the  door  heavier  than  the  top  by 
fastening  a  metal  strip  along  the  outside  edge,  or  provide 
a  round  metal  weight,  allowing  it  to  act  at  the  same  time  for 
a  knob  with  which  to  raise  the  door.  These  simple  ideas 
will  be  found  very  satisfactory.  All  kinds  of  hinges  have 
been  tried,  such  as  spring  hinges  and  leather  hinges  hav¬ 
ing  a  nail  through  a  metal  strip,  steel,  galvanized,  etc., 
but  the  hot  galvanized  iron  or  brass  hinge  is  best  in  packing¬ 
house  work. 

To  protect  employees  from  live  contacts,  some  companies 
provide  an  asbestos-lined  board  shield  in  front  of  the  knife 
switches  and  fuses,  mounted  on  two  wooden  pins  which  fit 


Fig.  38 — Asbestos  Wood  Cabinet. 


in  holes  in  the  bottom  of  the  cabinet.  This  shield  may  be 
lifted  out  of  its  place  when  access  to  the  fuses  is  necessary. 

In  Fig,  38  it  will  be  observed  that  the  main  door  is  divided 
into  two  parts.  On  the  upper  door  there  is  a  barrier  pro¬ 
jecting  at  right  angles  into  the  cabinet.  This  is  only  another 
means  of  protecting  employees  from  coming  in  contact  with 
fuses  when  operating  snap  switches.  The  upper  compart¬ 


ment  is  for  the  main  cut-out  and  all  the  fuses,  the  lower  one 
is  for  snap  switches  only.  The  upper  half  of  the  door  is 
screwed  tight,  while  the  lower  one  may  be  opened  any  time. 
All  wooden  cabinets  are  now  lined  with  y%-\n.  asbestos 
board,  because  ordinary  asbestos  absorbs  too  much  moisture, 
no  matter  how  well  it  is  painted. 

Wires  should  enter  wooden  cabinets  preferably  at  the 
bottom  through  porcelain  tubes  properly  taped  and  com¬ 
pounded.  In  many  places  conduit  is  used  for  risers  and 
branch  circuits,  in  connection  with  wooden  cabinets.  The 
conduit  for  the  branches  reaches  to  the  ceiling  only,  then  the 
circuit  is  continued  as  openwork.  In  cases  where  water  is 
apt  to  run  down  the  outside  of  the  pipe  into  the  cabinet 
flooring  pitch  should  be  poured  around  the  conduit  where  it 
enters  the  cabinet. 

ASBESTOS-WOOD  CABINETS. 

It  is  essential  that  a  cut-out  cabinet  be  fireproof,  and  in 
places  where  metal  cabinets  are  not  favored  a  cabinet  made 
entirely  of  asbestos  wood  could  be  employed  to  advantage. 
Asbestos  wood  is  unafifected  by  flames  or  intense  heat  of  any 
form.  This  material  will  not  warp  even  when  in  a  highly 
heated  condition  water  is  thrown  on  it,  and  in  addition  to 
being  fireproof  it  is  also  moisture-proof.  It  is  excellent  for 
cabinets,  and  in  one  large  plant  several  have  been  made  as 
an  experiment  and  installed  in  a  tank  house.  The  construc¬ 
tion  of  the  cabinets  is  interesting.  At  first  an  angle-iron 
frame  was  made  from  i-in.  by  i-in.  by  j4-in.  metal  and 
fastened  with  copper  rivets.  The  thickness  of  asbestos  wood 
used  was  ^nd  in.,  the  ^-in.  stuff  being  used  for  the 


Fig.  39 — Switch  and  Fuse  Fig.  40 — Hot-Galvanized 

Cabinet.  Steel  Cabinet. 


top  and  doors.  Heavy  brass  hinges  were  employed  and  all 
fastenings  were  made  with  copper  rivets.  The  asbestos 
wood  running  lengthwise  overlapped  the  sides.  Bushings 
were  used  where  the  wires  entered  the  bottom  of  the  cabinet. 
The  cabinet,  which  was  constructed  with  double  compart¬ 
ments,  cost  $6  to  make. 

STEEL  AND  CAST-IRON  CABINETS. 

Enameled-steel  cabinets  are  not  satisfactory  for  damp 
places,  being  susceptible  to  corrosion,  A  good  hot  galvan- 
ized-steel  cabinet  of  No.  12  U.  S.  metal  gage,  however,  has 
proved  very  serviceable,  having  been  tried  in  one  of  the 
worst  places — a  glue  house.  In  this  place  a  steel  cabinet  was 
installed  and  it  fell  to  pieces  in  four  months.  Then  a  hot 
galvanized  cabinet  replaced  it  over  a  year  ago,  and  with  the 
exception  of  turning  perfectly  w'hite,  the  cabinet  looks  as 
good  as  the  day  it  was  installed.  The  steel  hinges,  how'ever, 
corroded  away  and  had  to  be  replaced  with  brass  ones.  The 
door  of  a  steel  cabinet,  if  not  too  large,  should  close  by 
gravity.  The  four  edges  of  the  door  should  be  turned  at 
right  angles  y  in.  and  close  against  a  rabbet  all  around  the 
box.  A  metal  stop  should  be  fastened  on  top  of  the  cabinet, 
so  that  the  door  cannot  be  raised  too  high  and  left  in  an  open 
position.  A  metal  strip  should  also  be  fastened  on  the 
bottom  part  of  the  door  to  act  as  a  weight.  One  can  rest 
assured  that  this  kind  of  door  will  always  be  found  in  a 
closed  position,  because  it  cannot  be  left  open  unless  held 
up  by  a  stick.  Such  a  cabinet  will  be  found  moisture-proof 
and  dust-tight. 

The  cast-iron  cabinet  is  on  a  par  with  the  hot  galvanized 
steel  cabinet,  as  far  as  service  is  concerned.  It  will  not 
corrode,  but  it  costs  more  and  will  break  easily.  With  con- 
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cluit  installations  the  cast  iron  has  to  be  drilled  for  each  pipe 
where  with  the  steel  cabinet  the  knock-outs  are  depended 
upon  to  insert  the  conduit. 

Thus  far  the  writer  has  described  at  some  length  the 
various  methods  of  wiring  which  are  common  in  packing 
houses  and  other  places  subject  to  dampness,  corrosive 
fumes,  etc.,  pointing  out  the  weaknesses  of  certain  systems 
and  apparatus  as  revealed  in  every-day  practice.  The  object 
has  been  to  show  that  suitable  conduit  if  properly  installed 
is  both  economical  and  serviceable  and  that  from  an  engi¬ 
neering  viewpoint  a  conduit  system  of  wiring  is  best.  In 
the  concluding  article  this  fact  will  be  further  accentuated. 


ORNAMENTAL  STREET  LIGHTING  WITH  BRONZE 
POSTS  AT  PASADENA,  CAL. 


One  of  the  prettiest  installations  of  ornamental  street 
lighting  in  the  country  is  located  on  Orange  Grove  Avenue, 


91.4  per  cent  copper,  1.6  per  cent  tin,  5.6  per  cent  zinc  and 

1.4  per  cent  lead.  The  cost  of  the  posts,  without  wiring  or 
globes,  was  approximately  $85  apiece. 

The  work  of  installing  the  171  standards  approximately 
60  ft.  apart  on  each  side  of  the  street,  and  staggered  for  a 
distance  of  7900  ft.,  cost  complete,  including  cables,  trans¬ 
formers,  underground  wires,  laterals  to  posts,  globes,  lamps. 


Fig.  2 — Bronze  Standards  on  Orange  Grove  Avenue,  Pasadena,  Cal. 


setting  posts  in  position,  etc.,  $30,400.  This  does  not  include 
the  cost  of  the  conduit,  the  conduit  system  for  this  street 
entailing  an  expenditure  of  approximately  32  cents  per  duct 
foot.  The  standards  are  equipped  with  18-in.  by  6-in.  Alba 
globes,  although  Mr.  C.  W.  Koiner,  general  manager  of  the 
municipal  lighting  department,  feels  that  an  i8-in.  by  8-in. 
globe  would  be  preferable  in  other  locations.  Pasadena  is 
not  subject  to  high  winds,  so  that  a  6-in.  base  suffices,  but 
in  other  localities,  where  winds  prevail,  the  globe  would  be 
subject  to  breakage  from  wind  pressure  and  therefore 
should  have  a  base  at  least  2  in.  wider  at  the  holders. 

Details  of  the  post  are  given  in  Fig.  i.  The  standard 
itself  is  8  ft.  8.75  in.  high  and  rests  on  a  base  of  concrete 


Fig.  1 — Details  of  Bronze  Standard. 


Fig.  3 — Bronze  Standards  on  Pasadena  Street. 


Pasadena,  Cal.  The  street  itself  is  a  magnificent  thorough¬ 
fare  lined  with  stately  mansions,  and  the  air  of  richness 
extends  even  to  the  ornamental  posts,  which  are  made  of 
bronze.  Exactly  171  of  these  posts  are  in  use,  the  design 
being  copyrighted  by  Mr.  F.  E.  Wilcox,  one  of  the  residents 
of  Orange  Grove  Avenue.  The  Los  Angeles  Brass  Works 
cast  the  standards,  which  have  by  weight  a  composition  of 


2  ft.  square  at  the  bottom  and  20  in.  high.  Inside  the  bronze 
shell  of  the  standard  is  a  2-in.  wrought-iron  pipe  set  over 
the  0.75-in.  conduit  passing  under  the  curb  and  containing 
the  feed  wires.  The  2-in.  pipe  is  embedded  in  the  concrete 
for  about  10  in.  at  the  base  and  serves  as  a  guiding  support 
to  the  bronze  shell.  The  standards  are  set  about  i  ft.  inside 
the  curb. 
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FACTORY  LIGHTING. 

Mr.  M.  H.  Flexner,  illuminating  engineer  of  the  contract 
department  of  the  Commonwealth  Edison  Company,  read  a 
paper  on  “Factory  Lighting”  before  the  commercial  division 
of  the  company  section  of  the  National  Electric  Light  Asso¬ 
ciation  in  Chicago  on  Oct.  24,  One  of  the  points  made  by 
the  speaker  was  the  actual  advantage  to  the  manufacturer, 
in  dollars  and  cents,  of  good  lighting  compared  with  poor 
lighting.  Taking  a  typical  factory,  with  the  average  poor 
lighting  conditions,  Mr.  Flexner  showed  that  a  carefully 
designed  electric-lighting  system  would  pay  for  itself  in  one 
year  by  the  profit  shown  on  increased  output  due  to  im¬ 
proved  illumination,  figuring  the  improvement  in  the 
efficiency  of  the  workmen  during  artificial-lighting  hours 
at  only  5  per  cent.  The  speaker  dwelt  on  the  importance 
of  electric-service  companies  organizing  illuminating  en¬ 
gineering  departments  and  giving  expert  and  honest  advice 
to  customers  and  prospective  customers  without  making  a 
fee  for  this  service.  In  the  discussion  Mr.  George  Harvey 
Jones  commended  the  primer  of  illumination  entitled  “Light, 
Its  Use  and  Misuse,”  issued  under  the  direction  of  the 
Illuminating  Engineering  Society  and  prepared  by  a  com¬ 
mittee  consisting  of  Dr.  Louis  Bell,  of  Boston;  Mr.  L.  B. 
Marks,  of  New  York,  and  Mr.  J.  R.  Cravath,  of  Chicago. 
He  commended  this  pamphlet  highly  and  said  he  thought 
that  central-station  companies  could  distribute  it  to  advan¬ 
tage  among  the  public. 


RECENT  TELEPHONE  PATENTS. 


NEW  CABLE  TERMINAL. 

The  multiple-terminal  system  of  distribution  using  lead- 
covered  aerial  cables  requires  a  large  number  of  cable 
terminal  boxes,  and  while  many  attempts  have  been  made 
to  devise  some  sort  of  a  mechanical  attachment  by  which 
the  tapping  of  a  cable  can  be  effected  without  a  wiped  joint, 
still  in  practice  the  branch  cable  has  been  found  most  satis¬ 
factory.  .‘\s  an  intermediate  method  between  these  two. 


Mr.  T.  B.  Farmer,  of  Baltimore,  has  designed  a  terminal 
with  a  nipple  arranged  for  soldering  directly  to  the  cable 
sheath.  The  nipple  has  a  flared  end  which  is  inserted 
through  the  side  of  a  sleeve  of  diameter  larger  than  the 
cable.  The  sleeve  is  then  wiped  to  the  nipple  and  affords 
a  covering  for  the  splice.  The  cable  terminal  is  made 
double,  the  two  parts  being  separated  by  the  insulating 


terminal  plate  through  which  the  wire  terminals  pass.  The 
front  compartment  is  closed  by  a  hinged  door  and  the  rear 
compartment  is  closed  permanently  but  is  provided  with  a 
plug  through  which  insulating  compound  may  be  poured 
to  seal  the  terminal.  A  special  channel  of  circular  section 
leads  through  the  rear  compartment  of  the  terminal  so  that 
the  terminal  plate  and  rear  compartment  are  really  annular. 
This  channel  terminates  in  a  downwardly  extending  pipe 
so  that  the  bridle  wires  may  be  carried  through  this  passage¬ 
way.  The  illustration  shows  this  terminal  in  section. 

TELEPHONE  RECEIVER. 

A  multi-pole  receiver  forms  the  subject  of  a  patent  issued 
to  Mr.  C.  N.  Church,  of  Camden,  N.  J.  The  usual 
diaphragm  is  augmented  by  an  auxiliary  diaphragm,  the 
two  being  connected  by  a  central  stud.  The  main  diaphragm 
is  mounted  in  the  usual  manner  while  the  auxiliary 
diaphragm  of  smaller  diameter  lies  in  proximity  to  the  poles 
of  the  various  magnets.  It  will  be  seen  that  the  auxiliary 
diaphragm  maintains  its  plane  irrespective  of  the  degree  of 
deflection  of  the  main  diaphragm.  The  pole  structure  of 
the  receiver  is  also  novel,  as  the  permanent  magnet  consists 
of  a  circular  piece  cut  on  its  top  surface  by  deep  concentric 
grooves..  The  various  rings  left  projecting  are  magnetized 
with  alternately  opposite  poles,  and  thus  numerous  polar 
extensions  may  be  mounted,  properly  polarized  according 
to  the  particular  one  of  the  concentric  rings  to  which  each 
is  attached. 

RECEIVER  HOLDER. 

A  receiver  holder  adapted  to  hold  receivers  to  both  ears 
of  the  user  has  been  patented  by  Mr.  H.  F.  Goss,  of  Cora- 
opolis.  Pa.  The  receivers  are  so  arranged  that  the  pressure 
of  the  forehead  upon  a  band  forces  them  against  the  ears 
and  at  the  same  time  switches  the  electrical  circuits. 


Letter  to  the  Editors 


REACTANCE  IN  TRANSFORMERS. 

To  the  Editors  of  the  Electrical  World: 

Sirs: — In  your  issue  of  Oct.  19  you  comment  editorially 
on  my  recent  paper  before  the  A.  1.  E.  E.  on  the  use  of 
reactance  in  transformers.  Allow  me  to  correct  a  mis¬ 
understanding  which  the  last  paragraph  of  the  editorial 
implies. 

You  speak  of  the  variable  permeability  of  the  iron  used 
for  magnetic  shunts  as  being  objectionable,  in  that  it  would 
give  too  high  reactance  at  light  or  normal  load  and  fall  off 
under  short-circuit  conditions  just  where  it  was  most 
needed.  This  is  quite  true,  and  for  this  reason  we  do  not 
use  magnetic  shunts  for  current-limiting  purposes  but  only 
to  obtain  high  reactance  at  normal  load  for  regulating  pur¬ 
poses.  The  reactance  for  current-limiting  purposes, 
whether  obtained  by  the  design  of  the  transformer’s  wind¬ 
ing  or  by  external  devices,  is  always  produced  by  a  flux 
in  an  air  circuit. 

I  thought  I  made  this  clear  in  my  paper,  but  as  your 
interpretation  would  seem  to  indicate  that  this  was  not  so, 
I  should  be  glad  to  have  you  publish  the  further  explanation 
above  given. 

Schenectady,  N.  Y.  Walter  S.  Moody. 

[The  paragraph  to  which  our  correspondent  refers  is  as 
follows:  “It  would  seem  that  magnetic  saturation  must 
play  an  important  and  undesirable  part  in  the  characteristics 
of  the  leakage  flux  paths.  If  the  object  in  providing  extra 
leakage  is  not  to  increase  the  series  reactance  in  normal 
service  but  rather  to  minimize  the  short-circuit  current,  this 
object  is  largely  defeated  by  the  unavoidable  presence  of 
high  series  reactance  at  light  and  normal  load  and  a  marked 
reduction  in  reactance  at  overload  and  short-circuit.” — Eds.] 
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Generators,  Motors  and  Transformers. 

Compensation  of  the  Phase  Differenee  of  Induction 
Motors. — A.  ScHERBius. — The  author  first  discusses  the 
advantages  of  compensating  the  phase  differences  in  alter¬ 
nating-current  networks.  This  is  not  only  advantageous  for 


between  b^  and  is  zero.  The  general  conditions  are 
not  changed,  ignoring  the  direct-current  condition  and 
assuming  low  freciuency.  While  the  maximum  of  the  cur¬ 
rent  changes  gradually  from  /,  to  Jj,  the  voltage  maximum 
is  gradually  transferred  from  bfbf  to  bfi,.  The  maximum 
of  the  emf  is  always  between  brushes  in  which  the  current 
is  maximum.  This  means  that  emf  and  current  are  displaced 
by  90  deg.  in  phase  and  according  to  the  direction  of  rota¬ 
tion  either  the  current  or  the  emf  can  be  made  to  lead. 
The  operation  of  this  phase  compensator  in  connection  with 
motors  is  described  and  illustrated  by  means  of  vector 
diagrams.  The  conditions  of  good  commutation  recpiire  a 
certain  emf  for  which  the  machine  can  be  built  econom¬ 
ically.  and  it  happens  that  these  are  just  the  voltages 
recjuired  in  practice. — lilek.  Zeit..  Oct.  17.  1912. 

Self-Rei^ulatinff  Constant-l’olta^e  Generator. — An  illus¬ 
trated  description  of  a  new  self-regulating  constant-voltage 
direct-current  generator  of  simple  construction  (h'ig.  3). 
rile  armature  and  brush  gear  is  built  uj)  on  a  sleeve  which 
is  mounted  on  the  shaft  and  driven  by  balls  which  engage 
in  spiral  grooves  cut  in  the  shaft ;  the  armature  is  held  in 
liosition  between  the  pole  magnets  by  a  coil  spring,  which  is 
partly  recessed  in  the  sleeve,  the  tension  of  which  is  adjusted 
by  a  nut.  When  the  generator  has  attained  a  speed  suf¬ 
ficient  to  give  the  required  output,  the  reaction  between  the 


the  power  |)!ant.  but  for  the  motors  as  well,  since  if  low- 
speed  induction  motors  are  designed  simply  with  respect  to 
efficiency  and  without  regard  to  wattless  currents  ( the  latter 
being  compensated  from  the  outside)  they  can  be  built  at  a 
saving  of  from  10  to  30  per  cent  in  weight  and  cost.  The 
author  <lescribes  the  phase  compensator  of  Brown.  Boveri 
&  Comiiany,  the  chief  features  of  which  are  simplicity, 
reliability  and  high  utilization  of  the  materials.  As  shown 
in  Fig.  I  the  armature  consists  of  a  closed  iron  ring  r  in  the 
slots  n  of  which  the  armature  winding  is  emliedded  which  is 
connected  to  the  commutator.  On  the  commutator  are 
brushes,  the  liumber  of  which  depends  upon  the  number  of 
])hases.  In  Fig.  i  the  arrangement  is  shown  for  a  two-phase 
system,  there  being  four  brushes.  The  brushes  are  sta¬ 
tionary  in  the  sjiace  and  the  commutator  and  armature  are 
revolving.  If  we  assume  for  a  moment  that  direct  current 
is  passed  through  b^  and  b...  it  produces  a  flux,  the  lines  of 
dux  k  being  shown  in  the  diagram.  When  the  armature 
revolves  in  this  field,  which  is  stationary  in  space,  an  emf  is 


Fig.  2 — Phase  Compensator  Connected  to  Motor  Slip  Rings. 

])roduced  between  the  brushes  bf  and  b.f.  If  it  be  assumed 
that  the  brushes  are  connected  to  the  sliprings  of  a  two- 
phase  induction  motor  (Fig.  2),  the  conditions  of  F'ig.  i 
would  correspond  to  the  instant  in  which  i,  is  a  ma.ximum 
while  the  current  i..  is  zero.  In  this  instant  the  emf  between 
the  brushes  and  bf  is  a  maximum,  since  the  fiux  gen¬ 
erated  by  I,  is  a  maximum.  On  the  other  hand,  the  emf 


Fig.  3 — Self- Regulating  Constant- Voltage  Generator. 


armature  and  the  field  magnets  will  cause  the  armature  to 
wind  along  the  shaft  and  ])artly  compress  the  spring,  leaving 
its  normal  ])osition  and  moving  to  a  region  where  it  is 
traversed  by  a  smaller  magnetic  dux.  thus  automatically 
taking  up  a  position  compensating  for  the  increase  of  speed, 
rile  same  action  takes  place  on  reduction  of  speed,  but  in 
the  opposite  direction.  It  is  claimed  that  the  voltage 
remains  constant  from  800  to  3800  r.p.m.,  and  the  machine 
is  specially  suitable  for  the  lighting  of  motor-vehicles;  it 
can  be  constructed  for  either  a  forward  or  a  reverse  drive. 
— London  Elec.  Review,  Oct.  18.  1912. 

Single-Phase  Induction  Motor. — R.  Moser. — The  conclu¬ 
sion  of  his  highly  mathematical  pajjer  on  the  theory  of 
the  single-phase  induction  motor.  'I'he  author  gives  the 
.formulas  for  the  currents  in  a  j)olyi)hase  short-circuited 
winding  revolving  in  a  single-jdiase  alternating  du.x.  the 
ampere-turns  due  to  the  currents  in  the  short-circuited 
winding,  the  losses  in  the  short-circuited  winding,  the  tort|ue 
between  the  alternating  single-phase  dux  and  the  short- 
circuited  winding,  and  finally  shows  the  circular  diagram  of 
the  motor. — Elek.  u.  .Masch.  (X'ienna).  Oct.  20,  1912. 

Cast-Iron  Ma^^ncts. — J.  W.  Burleigh. — With  reference 
to  a  recent  criticism  the  author  denies  that  the  weight  of 
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direct-current  motors  with  cast-iron  magnets  is  relatively 
high  for  large  outputs.  Some  figures  from  designs  of  the 
writer  of  direct-current  motors  with  cast-iron  magnets  are 
given. — Elek.  Zcit.,  Oct.  17,  1912. 

High-Frequency  Generators. — A  letter  by  W.  Tschudy 
referring  to  the  success  of  E.  F.  Alexanderson,  who  doubled 
the  frequency  from  200,000  to  400,000  cycles  by  means  of 
the  mercury-vapor  rectifier.  This  is  the  first  time  that  the 
mercury-vapor  rectifier  has  been  operated  at  such  a  high 
frequency.  In  the  author’s  own  investigation  of  the  mer¬ 
cury-vapor  rectifier  the  efficiency  was  found  to  decrease 
rapidly  with  increasing  frequency ;  while  the  efficiency  was 
75  per  cent  at  40  cycles  it  was  67  per  cent  at  no  cycles. 
In  his  reply  Alexanderson  confirms  the  low  efficiency  of  the 
mercury-vapor  rectifier  at  high  frequencies,  but  for  the 
purposes  in  question  the  efficiency  as  ordinarily  defined  is 
of  small  importance. — Elek.  Zeit.,  Oct.  17,  1912. 

Lamps  and  Lighting. 

Standard  Voltages  for  Incandescent  Lamps. — F.  W. 
WiLixox. — The  author  gives  two  diagrams  illustrating  the 
relative  demand  in  Great  Britain  for  carbon  lamps  for 
from  100  to  130  volts  and  for  tungsten  lamps  for  from  200 
to  260  volts.  The  diagram  for  the  tungsten  lamp  shows  the 
relative  demand  (in  per  cent)  by  voltages  for  tungsten 
lamps  of  the  200-to-26o-volt  range  in  Great  Britain.  It 
shows  heavy  peaks  of  demand  at  several  points  such  as  200 
and  220  and  230  and,  from  the  viewpoint  of  the  lamp  manu¬ 
facturer,  the  need  for  stopping  the  increase  at  such  over¬ 
crowded  points  by  adopting  intermediate  voltages  such  as 
205,  210,  215,  225,  235,  etc.  The  diagram  for  the  carbon 
lamps  shows  large  demand  peaks  at  three  points,  100,  105 
and  no,  and  the  need  for  relieving  this  too  large  concen¬ 
tration  at  these  points  by  extending  the  adoption  of  other 
voltages,  such  as  102-3-4,  160-7-8,  112-13-14,  115-18-20, 
etc.  It  is  very  desirable  in  the  interest  of  securing  uniform 
and  well-selected  lamps  that  an  endeavor  be  made  to  avoid 
increasing  the  demand  for  the  already  overcrowded  points, 
such  as  100  and  200  volts.  The  demand  at  these  points 
should  be  relieved  by  changing  over  the  declared  pressures 
of  a  number  of  stations  from  200  to  205,  and  from  100  to 
102  and  104,  or  107  and  108  volts.  Similarly  other  peak 
points  should  be  relieved,  and  an  endeavor  made  to  avoid 
establishing  any  more  voltages  at  these  peak  points,  but  at 
new  points,  such  as  205,  215,  225,  235  and  245,  which  should 
be  adopted  for  new  supply  pressures  in  the  20o-volt  range, 
and  in  like  manner  in  the  100- volt  range  the  demand  should 
be  extended  to  102,  103,  107,  108,  112,  115,  117,  118  and  120. 
Voltages  out  of  the  ranges  100  to  130  and  200  to  260  volts, 
such  as,  for  instance,  140,  150  and  180  volts,  are  very  un¬ 
desirable.  An  attempt  should  also  be  made  to  avoid  the 
adoption  of  voltages  at  the  extreme  ends  of  each  range, 
such  as  100  and  200,  130  and  260.  Such  extreme  end  volt¬ 
ages  render  it  difficult  to  give  as  uniform  rating  as  at  in¬ 
termediate  points,  and  the  demand  should  be  confined  to 
intermediate  points  and  limited  at  either  end  of  the  range. 
— London  Electrician,  Oct.  18,  1912. 

Osram  and  Carbon  Lamps. — A.  Sauquet. — An  account 
of  an  experimental  investigation  of  the  change  of  lumi¬ 
nous  intensity  for  certain  wave-lengths  with  the  current  or 
the  energy  supplied  to  carbon  and  osram  lamps.  The  re¬ 
sults  are  given  in  a  series  of  diagrams  and  are  then  used 
for  the  derivation  of  formulas  for  comparison  of  the  two 
types  of  lamps. — La  Rezme  Elec.,  Oct.  ii,  1912. 

Generation,  Transmission  and  Distribution. 

Niagara  Falls  Pozecr. — Louis  Bell. — With  reference  to 
a  recent  editorial  on  “two  aspects  of  conservation”  and 
the  Niagara  power  situation,  the  author  agrees  that  from 
an  industrial  viewpoint  every  cubic  foot  of  water  running 
over  the  falls  is  a  continuing  waste  of  natural  resources. 
Niagara  as  a  majestic  spectacle  has  never  belonged  to  the 
present  generation.  It  was  given  up  to  noisy  and  offen¬ 


sive  exploitation  long  before  the  first  dynamo  was  set 
spinning  at  its  brink.  “Saving  Niagara,  from  the  esthetic 
standpoint,  is  a  sorry  joke,  like  saving  forests  by  selling  the 
charred  slashings  to  the  government  after  every  stick 
worth  cutting  has  been  carried  away.”  But  when  the  falls 
are  properly  developed  they  can  “teach  humanity  something 
of  the  beauty  of  labor.”  The  author  looks  forward  to  the 
distribution  of  energy  from  the  falls  over  wide  districts 
whereby  communities  now  moribund  will  spring  into  active 
life  again.  “If  there  are  those  who  from  motives  of  curi¬ 
osity  would  wish  to  see  what  Niagara  was  like  when  it  was 
going  to  waste,  it  would  not  be  difficult  to  arrange  on,  say, 
the  fourth  of  July  and  Dominion  Day,  joint  local  holidays, 
of  which  we  have  none  too  many,  on  which  the  great  stream 
could  be  turned  into  its  former  channels  for  the  sake  of 
Auld  Lang  Syne.” — Metall.  and  Client.  Eng’ing,  Novem¬ 
ber,  1912. 

Utilizing  Energy  of  the  Tides. — E.  F.  G.  Pein. — The 
first  part  of  a  complete  illustrated  reprint  of  his  recent 
paper  presented  before  the  German  Association  of  Elec¬ 
trical  Engineers  on  the  projected  power  plant  at  Husum 
on  the  German  North  Sea  in  which  the  energy  of  the  tides 
is  to  be  utilized.  In  the  present  instalment  the  author  dis¬ 
cusses  the  general  conditions  and  the  best  arrangement  of 
the  storage  reservoir.  The  paper  is  to  be  concluded. — 
Elek.  Zcit.,  Oct.  17,  1912. 

Traction. 

Single-Phase  Locomotive. — R.  Van  Cauwenberghe. — To 
make  extended  trials  in  single-phase  traction  on  trunk  rail¬ 
roads  the  French  Southern  Railway  Company  has  equipped 
a  section  of  16  km  (10  miles)  near  Villefranche  with  a 
single-phase  system  at  12,000  volts  and  a  frequency  of  16^. 
Six  firms  supplied  single-phase  locomotives.  In  the  present 
article  the  locomotive  of  the  Jeumont  company  is  de¬ 
scribed  and  illustrated.  The  motors  are  compensated 
series  machines  and  can  be  operated  at  starting  as  repul¬ 
sion  motors  without  weakening  of  the  field.  The  speed 
regulation  is  accomplished  by  variation  of  the  voltages  by 
means  of  the  induction  regulator.  The  methods  of  auto¬ 
matic  suppression  of  the  sparks  at  the  commutators  and 
automatic  recuperation  of  energy  while  running  down 
grades  are  described. — Elek.  Zcit.,  Oct.  17,  1912. 

Single-Phase  Traction  in  Norway. — F.  Marguerre. — A 
continuation  of  his  illustrated  article  on  the  single-phase 
electric  traction  system  at  Rjukanfos,  Norway.  The  au¬ 
thor  describes  the  converter  stations  in  which  the  three- 
phase  currents  at  from  10,000  to  11,000  volts  and  50  cycles 
are  transformed  into  single-phase  current  of  from  15  to  16 
cycles  and  from  10,000  to  11,000  volts.  He  then  describes 

the  overhead  construction. — La  Lumiere  Elec.,  Oct.  12,  1912. 

} 

Installations,  Systems  and  Appliances. 

British  Central  Station  Account. — An  abstract  of  last 
year’s  financial  results  of  the  municipal  station  of  Brad¬ 
ford.  The  total  output  was  22,000,000  kw-hr.  against 
20,000,000  the  year  before.  The  generating  expenses  per 
kw-hour  sold  were  0.64  cent,  the  distribution  expenses  o.io 
cent,  the  management  expense  0.14  cent.  The  total  cost 
exclusive  of  capital  charges  was  1.06  cents  and  inclusive  of 
capital  charges  2.24  cents ;  the  total  revenue  was  2.46  cents. 
— London  Electrician,  Oct.  18.  1912.  A  description  of  this 
station  is  given  in  this  issue  of  the  Electrical  World. 

Electrochemistry  and  Batteries. 

Fixation  of  Nitrogen  by  Alumina  and  Carbon. — S.  A. 
Tucker  and  H.  L.  Read. — An  American  Electrochemical 
Society  paper  describing  experiments  from  which  the 
authors  conclude  that,  given  suitable  conditions,  there 
should  be  no  difficulty  in  producing  a  grade  of  aluminum- 
nitride  containing  30  per  cent  and  more  nitrogen.  With 
respect  to  the  fixation  of  nitrogen,  this  should  give  the 
product  an  advantage  oyer  calcium  .cyanamide,  which  on 
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the  average  runs  from  17  per  cent  to  20  per  cent  fixed 
nitrogen. — Metall.  and  Chem.  Eng’ing,  November,  1912. 

Bleaching  Liquor — F.  Charles. — A  long  illustrated  arti¬ 
cle  on  the  electrolytic  production  of  hypochlorite  solutions 
for  bleaching  and  disinfecting  purposes  with  a  description 
of  various  systems  in  commercial  use. — La  Houille  Blanche, 
September,  1912. 

Chlorate  and  Perchlorate. — An  illustrated  article  on  a 
new  electrolytic  chlorate  and  perchlorate  in  France. — 
Metall.  and  Chem.  Eng’ing,  November,  1912. 

Units,  Measurements  and  Instruments. 

Direct-Current  Electromagnets. — F.  Kraus. — A  mathe¬ 
matical  article  on  the  calculation  of  direct-current  mag¬ 
nets.  The  author  first  gives  some  fundamental  formulas 
for  the  following  three  cases:  First,  excitation  without 
movement  of  the  armature  and  determination  of  the  mag¬ 
netic  energy.  Second,  constant  number  of  lines  of  flux  and 
movement  of  armature,  with  a  determination  of  the  me¬ 
chanical  tractive  force.  Third,  the  condition  of  constant 
ampere  turns  and  movement  of  the  armature.  The  formu¬ 
las  derived  are  applied  to  the  design  of  direct-current 
electromagnets  with  a  discussion  of  the  choice  of  the  di¬ 
mensions,  of  the  form  of  the  poles  and  of  the  dimensions 
of  the  coil. — Elek.  u.  Masch.  (Vienna),  Oct.  20,  1912. 

Resistance  Material. — A  note  on  a  recent  British  patent 
(28,869,  Oct.  10,  1912)  on  the  British  Thomson-Houston 
Company,  Ltd.,  and  the  General  Electric  Company  of  this 
country.  This  material  has  a  negative  temperature-resist¬ 
ance  coefficient,  and  is  made  by  introducing  commercial 
rutile,  which  consists  principally  of  titanic  oxide  with  2  or 
3  per  cent  of  iron  oxide,  into  fused  cryolite  in  the  proportion 
of  about  one  to  four.  The  cryolite  is  first  heated  to  about 
900  deg.  C.,  the  rutile  added,  and  the  heating  continued  for 
half  an  hour.  When  cold  the  mass  is  pulverized  and  heated 
electrically  in  a  graphite  crucible  to  render  it  homogeneous. 
Afterward  it  is  cut  into  slabs  of  the  required  dimensions. 
From  room  temperature  to  300  deg.  C.  the  conductivity 
about  doubles. — London  Elec.  Eng’ing,  Oct.  17,  1912. 

Molecular  Air  Pump. — W.  Gaede. — An  illustrated  paper 
on  a  new  vacuum  pump  which  is  called  the  molecular  air 
pump  as  its  principle  is  based  on  the  theory  of  the  move¬ 
ment  of  gas  molecules.  In  the  case  of  all  hitherto  known 
pump  systems  for  the  production  of  high  vacua,  such  as  the 
piston,  rotating,  oil  or  mercury  types,  the  idea  of  Guericke 
is  followed  of  segregating,  by  means  of  a  column  of  solid 
or  liquid  material,  a  certain  quantity  of  gas  and  cutting  it 
off  from  the  vessel  to  be  exhausted,  the  gas  being  then  de¬ 
livered  to  the  pre-vacuum  or  atmosphere  as  a  result  of  the 
piston’s  motion.  The  chief  requisite  is  as  complete  a  seal¬ 
ing  off  of  the  vessel  as  is  possible,  because  the  pressures 
would  otherwise  equalize  themselves  after  each  stroke  and 
a  high  vacuum  could  not  be  produced.  In  the  new  molec¬ 
ular  air  pump,  on  the  other  hand,  there  is  no  piston,  and 
the  vessel  to  be  exhausted  is  permanently  connected  with 
the  pre-vacuum  by  the  grooves  in  the  casing  .or  rotating 
cylinder,  and  at  no  time  is  even  partially  cut  off.  Through 
the  rotation  of  the  cylinder  the  velocity  of  the  gas  mole¬ 
cules  in  the  groove  is  influenced  in  such  a  way  that  at  the 
suction  nozzle  an  impoverishment  of  the  gas  molecules — a 
vacuum — is  produced.  This  new  principle  is  especially 
valuable  for  high-vacuum  pumps,  in  that  the  molecular 
pump  has  the  advantage  over  the  hitherto  known  pumps 
of  not  only  exhausting  more  rapidly  and  giving  higher 
vacua,  but  of  producing  a  vapor-free  vacuum.  In  Fig.  4 
A  is  a  cylinder  rotatable  about  the  axis  a  and  inclosed 
within  a  casing  B.  In  the  casing  there  is  milled  out  a 
groove  extending  from  n  to  m  and  of  depth  h.  li  A  ro¬ 
tates  in  a  clockwise  direction,  the  air  in  the  groove  will, 
owing  to  gas  friction,  be  carried  from  n  to  m.  When  the 
apertures  n  and  m  are  connected  to  a  manometer,  a  pres¬ 
sure  difference  between  m  and  n  is  observable,  such  differ¬ 
ence  being  proportional’  to  ‘the  ^peed  of  rotation  of  A  and 


to  the  viscosity  of  the  gas.  On  exhausting  the  casing,  the 
pressure  difference  between  m  and  n  remains  constant  in 
spite  of  the  resulting  gas  rarefaction,  because  the  viscosity 
is  independent  of  the  pressure.  If,  for  instance,  the  pres¬ 
sure  difference  is  10  mm  of  mercury,  then  at  atmospheric 
pressure  the  pressure  at  m  is  760  mm,  and  at  n  750  mm. 
On  exhausting  the  air  in  the  casing,  we  obtain,  for  exam¬ 


ple,  at  m  200  mm  and  at  n  190  mm,  or  at  m  50  mm  and  at 
n  40  mm.  On  reducing  the  pressure  still  further  the  law 
changes.  While  at  high  pressure  the  pressure  difference 
remains  constant,  at  the  lowest  pressures  the  ratio  of  the 
pressures  at  m  and  n  is  independent  of  the  degree  of  ex¬ 
haustion.  At  the  lowest  pressures,  below  0.001  mm,  the 
gas  molecules  are  diffusely  reflected  from  the  surfaces  in¬ 
dependently  of  the  angle  of  incidence,  and  fly  from  one  wall 
to  the  other,  without  colliding  with  other  gas  molecules. 
One  can  picture  to  himself  the  reflection  of  the  molecules 
as  taking  place  in  such  a  way  as  if  the  surface  of  the 
cylinder  were  covered  with  a  large  number  of  small  can¬ 
nons  from  which  the  molecules  were  shot  out  in  all  possible 
directions  with  a  certain  velocity,  namely,  the  molecular 
velocity.  When  the  cylinder  surface  moves  with  a  velocity 
greater  than  the  molecular  velocity,  then  in  the  groove  the 
molecules  shot  off  from  the  cylinder  tangentially  in  the 
direction  n  to  m  will  have  a  velocity  greater  than  twice  the 
molecular  velocity,  while  no  molecules  at  all  can  arrive  in 
the  backward  direction  from  the  cylinder  to  n.  As  a  re¬ 
sult,  there  will  be  at  n  a  region  impoverished  of  gas  mole¬ 
cules — that  is,  a  vacuum.  One  can  see  from  this  that  the 
above  contrivance,  which  at  atmospheric  pressure  is  value¬ 
less  as  an  air  pump,  must  give  very  good  results  when  used 
in  conjunction  with  an  auxiliary  pump  at  lower  pressures. 
The  construction  of  the  actual  pump,  which  is  slightly  mod¬ 
ified,  is  described  in  detail. — London  Electrician,  Oct.  18, 
1912. 

Insulation  Meter. — An  illustrated  description  of  the 
“omega,”  made  by  a  British  company,  a  new  portable  self- 
contained  insulation  meter,  comprising,  in  one  case,  a  gen¬ 
erator  and  a  moving-coil  ohmmeter  of  novel  construction. 
The  usual  moving-coil  construction  in  true  ohmmeters  com¬ 
prises  two  narrow-limbed  coils,  similar  to  those-  used  in 
moving-coil  voltmeters  and  ammeters,  mounted  on  a  com¬ 
mon  spindle  at  an  angle  to  each  other  and  pivoted  in  an 
uneven  magnetic  field.  This  general  arrangement  is  shown 
in  the  section  diagram  (Fig.  5),  where  CC  are  the  limbs  of 
the  control  coil,  DD  the  limbs  of  the  deflecting  coil.  A  the 


Figs.  5  and  6 — Portable  Self-Contained  Insulation  Motor. 

iron  core,  and  PP  the  magnet  pole  pieces.  On  the  passage 
of  a  current  through  C  the  system  takes  up  the  position 
shown.  If  now  a  current  passes  through  D  the  whole  sys¬ 
tem  will  rotate,  D  moving  into  a  weaker  part  of  the  field 
and  carrying  C  into  a  stronger  part,  until  the  torques  bal¬ 
ance.  Since  the  current  in  C  is  arranged  solely  to  depend 
upon  the  testing  pressure,  and  that  in  D  upon  the  current 
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through  tile  resistor  under  test,  tlie  position  for  balance 
torque,  dejiending  as  it  does  upon  the  relative  strength  of 
these  currents,  is  a  measure  of  the  value  of  the  resistance 
and  is  independent  of  change  in  testing  pressure,  since  both 
currents  will  vary  in  the  same  proportion  with  this  pres¬ 
sure.  I  onsecpiently  the  scale  can  he  marked  off  in  values 
(»f  resistance.  1  he  "omega’'  system  differs  from  this  in 
that  use  is  made  of  coils  with  wide-angle  limbs  working  in 
a  substantially  even  and  concentrated  field,  convolutions  in 
one  winding  moving  out  of  the  field  while  convolutions  in 
the  other  move  into  it  as  the  moving  system  rotates,  until 
the  balance  of  tonjues  is  reached.  Fig.  6  shows  a  horizontal 
section  through  an  "omega"  movement,  with  core  and  pole 
pieces.  1  he  control  coil  CC  and  the  deflecting  coil  DD  are 
wound  at  right  angles  to  each  other  on  a  single  hollow 
cylindrical  former,  the  coil  limbs  each  subtending  an  angle 
of  qo  deg.  I'lie  windings  thus  cover  the  whole  surface  of 
the  former.  I'he  fixed  iron  core  is  supported  on  a  stem 
passing  through  an  a])erture  in  the  bottom  of  the  former, 
which  is  pivoted  on  an  a.xle  concentric  therewith.  'I'lie 
ends  of  the  former  are  dome-shaped,  making  a  strong  and 
light  construction.  .\s  before,  on  the  passage  of  a  current 
through  the  winding  C,  the  system  will  take  up  the  position 
shown.  If  a  current  now  passes  through  I)  the  whole  svs- 
tem  will  rotate,  coil-turns  in  I)  passing  from  under  the  pole 
faces  and  bringing  coil-turns  in  C  under  their  influence 
until  a  balance  of  tonjite  is  reached.  Some  advantages  of 
this  construction  are  pointed  out. — London  lilcctrician,  Oct. 
iS.  1912. 

hidiictioii  Meter. — .\n  illustrated  announcement  of  the 
Ueichsanstalt  by  which  the  single-jihase  induction  meter  of 
the  <  iermaii  W’estinghonse  Company  is  admitted  for  cali¬ 
bration.  The  construction  and  operation  of  the  meter  is 
de.scrihcd  and  illustrated. — lilee.  Zeit..  Oct.  17.  i<)i2. 

Telegraphy,  Telephony  and  Signals. 

.Irlifhiiil  Teleyraph  Lines. — .\  note  on  a  recent  British 
patent  (21.000.  Oct.  10,  1912)  of  S.  (j.  Brown.  To  in¬ 
crease  the  speed  and  accuracy  of  adjustment  of  the  arti¬ 
ficial  lines  used  for  balancing  purposes  in  duplex  working, 
this  line  is  made  up  of  two  lines  in  parallel,  one  having 
large  capacities  and  low  resistances,  and  the  other  small 
capacities  and  high  resistances;  inductances  may  also  be 
included  in  this  line. —  London  lilee.  Ln^in^,  Oct.  17,  1912. 

Telephonie  Compensator. — A  note  on  a  recent  British 
latent  (21.0(H).  Oct.  to.  1912)  of  S.  (i.  Brown.  I'o  pre¬ 
vent  sounds  entering  the  transmitter  from  appreciably 
affecting  the  receiver  at  the  same  end  of  the  line,  the 
transmitter  is  shunted  with  a  high  resistance  coil,  arranged 
in  opposition  to  the  primary  coil  of  the  adjacent  receiver, 
relay  or  ])rimary  of  the  transformer  used  in  connection 
with  it,  whereby  tbe  inductive  effect  of  the  primary  for 
current  changes  due  to  the  transmitter  is  annulled.  .\d- 
justable  resistance  and  capacity  may  also  he  added  when 
necessary,  l  elephonic  relays  may  be  arranged  to  work  in 
the  miildle  of  a  line  with  litt'e  loss  in  efficiency  by  con- 
nectijig  the  primary  of  the  receiving  transformer  in  series 
with  the  secondary  of  the  sending-on  transformer  and  com¬ 
pensating  the  effect  of  the  former  on  the  latter  by  means  of 
the  compensating  coil. — London  lilee.  liiii^’in^,  Oct.  17. 
1912. 

/b’.s'fgu  of  a  Hadto-Telei^raph  Station — SttrN'Kicni 
KtMfKA. — The  first  part  of  a  mathematical  paper  giving 
formulas  and  extended  tables  of  figures  on  the  external 
design  of  a  wireless  telegraph  station,  a  determination  of 
the  constants,  the  design  formula,  the  choice  of  wave¬ 
lengths.  the  proi»ortion  of  the  aerial  and  internal  design. 
The  article  is  to  he  continued. — London  lilectrieian,  Oct. 
iS.  1912. 

Wireless  Telegraphy. — IL  Bredow. —  I'lie  first  part  of  an 
illustrated  article  on  recent  developments  in  wireless  teleg¬ 
raphy  with  special  reference  to  shij)  installations.  The 
author  discusses  the  progress  made  in  the  range  of  working 


and  gives  diagrams  illustrating  the  extraordinary  differ¬ 
ence  between  the  night  and  day  transmission  ranges  under 
otherwise  identical  conditions.  He  then  gives  statistical 
data  on  existing  and  prospective  stations  in  different  coun¬ 
tries  and  discusses  various  types  of  stations.  The  article  is 
to  be  continued. — London  Elec.  Rcinc^e,  Oct.  18,  1912. 

Wireless  Telegraphy — H.  Thurx. — A  continuation  of  his 
illustrated  article  on  wireless  telegraphy  on  hoard  of  mer¬ 
chant  marine  ships.  The  author  describes  various  typical 
apparatus  for  receiving  and  transmitting  messages  on  board 
ship  and  discusses  the  work  of  the  attendant  when  putting 
the  station  in  operation. /f/efr.  Zeit.,  Oct.  ic,  1912. 


Book  Reviews 


Der  hh.EKTRiziTATSZ.AHLER.  By  R.  Ziegeiiberg.  Berlin; 
Hermann  Meusser.  352  pages.  213  illus.  Price,  10 
marks. 

A  treatise  on  the  principles,  construction,  installation  and 
testing  of  electric  meters  as  used  on  customers’  premises.  It 
is  intended  not  only  for  electrical  engineering  students  but 
also  for  all  technically  trained  men  who  desire  information 
upon  electric  current  and  energy  meters.  Conse(iuently,  the 
introductory  chapters  are  very  full  and  elementary.  Com¬ 
paratively  little  mathematics  appears  in  the  book ;  on  the 
other  hand,  there  are  abundant  illustrations  and  diagrams. 
The  sections  into  which  the  hook  is  divided  are:  Introduc¬ 
tion  ;  the  electric  current  and  its  measurement ;  electric  watt- 
hour  meters;  various  tariff  systems  and  their ’meters ;  in¬ 
stallation  and  testing  of  meters;  legal  and  general  aspects 
of  meters ;  electric  meters  in  ])ractical  use.  I'he  hook  will 
be  of  interest  to  those  who  seek  information  on  electric 
meters  and  metering,  particularly  as  applied  in  (lerman 
practice. 


I'liEORiE  DER  ba.EKTRiziT.VT.  By  .M.  Ahrahaui  and  .\.  Foppl. 

Leipzig:  B.  (I.  Teubner.  408  pages.  Price,  ii  marks. 

A  carefully  prepared  textbook  on  the  mathematical  theory 
of  electricity,  along  the  lines  developed  by  Maxwell,  and  em¬ 
ploying  vectors.  I  he  work  is  divided  into  four  sections. 
The  first  deals  with  the  operations  of  three-dimensional 
vectors,  following  Heaviside  and  (iihh.  d'he  second  deals 
with  the  electric  field  in  space.  The  third  treats  of  the 
general  magnetic  field  and  of  electromagnetic  waves,  in¬ 
cluding  a  brief  application  to  wireless  telegraphy.  The 
fourth  discusses  a  few  special  cases  such  as  ferromagnetic 
substances.  The  hook  is  more  likely  to  be  appreciated  by 
the  physicist  than  by  the  electrical  engineer.  The  treatment 
is.  however,  fairly  direct  as  such  treatises  ordinarily  go.  and 
there  can  he  no  doubt  that  much  which  is  discussed  as  pure 
theory  in  these  chapters  will  ultimately  take  form  in  the 
practically  applied  theory  of  radio-telegraphy. 


WiREI.ESS  TeI.EGR.APHY  AX’D  WIRELESS  'I'eLEI*  H  ON  Y.  P>y 

(.'harles  (1.  .\shley  and  Charles  B.  Hayward.  Chicago: 
.^merican  School  of  Correspondence.  134  pages,  93 
illus.  Price,  !j>i. 

One  of  the  volumes  on  electrotechnics  published  by  the 
American  School  of  Correspondence.  The  hook  is  well 
illustrated  and  clearly  jirinted.  It  does  not  venture  into  any 
extended  discussion  of  the  jirinciples  involved  in  wireless 
telegraphy,  hut  confines  itself  to  a  clear  description  of  the 
.systems  and  apparatus  employed.  The  history  of  the  subject 
is  also  briefly  presented.  There  is  a  very  good  chapter  on 
wireless  telegraphy  in  aeronautics.  This  subject  is  but  little 
known,  and  very  little  is  to  be  found  on  it  in  other  wireless- 
telegraph  treatises.  The  book  is  well  adapted  for  general 
jiublic  use  and  also  for  the  information  of  practical  men 
desirous  of  becoming  acquainted  with  the  various  devices 
employed  in  radio-telegraphV. 
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New  Apparatus  and  Appliances 


ANGLE  PULL  SOCKETS. 


An  angle  pull  socket  with  several  new  features  is  being 
placed  upon  the  market  by  the  Benjamin  Electric  Manu¬ 
facturing  Company  of  Chicago.  It  fol¬ 
lows  the  line  of  standard  angle  sockets 
made  by  this  company  in  the  matter  of 
general  structure.  The  supporting 
bushing  is  attached  to  the  main  shell, 
thus  relieving  the  cap  connection  of 
any  attendant  stress.  A  new  feature 
is  supplied  in  an  added  pull  member 
consisting  of  a  chain  and  a  short  length 
of  metal  ribbon  passing  between  re¬ 
flector  and  lamp.  This  permits  an 
almost  straight  downward  pull  regard¬ 
less  of  the  size  and  form  of  the  reflector.  It  is  made  in 
j4-in.,  ‘i”<I  H"'”-  sizes. 


ADVERTISING  SIGNS. 

Some  new  forms  of  advertising  signs  are  now  being  i)ut 
on  the  market  by  the  Foster  Engineering  Company,  Ltd.,  of 
Wimbledon,  London.  S.  W.  Fig.  i  shows  the  so-called 
"Zenith”  arc-lamp  sign.  Unlike  most  other  signs,  this  one 
does  not  use  any  direct  light  for  illuminating  the  screen.  A 


Figs.  1  and  2 — Advertising  Signs. 


mirror  catches  the  upward  rays  of  the  lamp  and  reflects 
them  to  the  back  of  the  transparent  sign.  By  this  means 
no  useful  light  is  taken  from  the  lamp.  The  sign  is  placed 
above,  not  in  front  of  it,  and  does  noi  screen  it  in  any  way. 
d'he  face-plate  slides  in  a  groove,  and  hence  can  be  changed 
(juickly  when  desired.  The  method  of  attaching  the  sign 
is  very  simple;  it  can  be  used  in  conjunction  with  nearly 
every  make  of  arc  lamp,  gas  fixture  or  lamp  cluster.  Fig.  2 
shows  the  so-called  ‘“Aero"  lamp  sign,  which  is  an  apiilica- 
tion  of  the  same  type  of  sign  to  a  single  incandescent  lamp. 


A  “MIDGET”  SPEED  REGULATOR. 

1  he  Independent  h^lectric  Manufacturing  Company,  of 
Milwaukee,  has  developed  a  device  termed  the  “Midget” 
speed  regulator,  which  is  about  4.5  in.  square  and  is  in¬ 
tended  for  the  speed  regulation  of  small  motors  such  as  are 
commonly  used  on  jewelers’  lathes,  dentists’  drills  and 
lathes,  washing  machines,  adding  machines,  etc.,  and  is 
also  employed  as  a  small  field  regulator,  heating  regulator 


and  for  other  uses  where  a  small  rheostat  is  necessary.  The 
front  consists  of  a  slate  panel  on  which  are  mounted  the 
contacts,  operating  lever  and  two  terminal  posts.  The 
operating  lever,  which  is  of  steel,  is  equipped  with  a  handle 
and  fitted  with  a  brush  held  tightly  against  the  contacts 
by  means  of  a  strong  spring.  The  casing  is  of  cast  iron 
and  is  dust-proof  and  moisture-proof.  It  contains  the 


Spsed  Regulator  for  Small  Motors. 


resistance  unit,  which  consists  of  high-grade  wire  wcumd 
upon  a  slate  core  covered  with  cement  aiid  bakeil.  I  he 
resistor  unit  is  mounted  on  the  back  of  the  regulator  front, 
so  that  the  removal  of  the  front  carries  the  resistor  with 
it  from  the  casing,  allowing  it  to  be  rei)laced  easily  when¬ 
ever  necessary  without  the  necessity  of  replacing  any  other 
part  of  the  rheostat.  fhis  regulator  is  built  to  ojjerate 
motors  of  from  1/20  hp  to  i  6  bp. 


SMALL  REFLECTORS  WITH  WIDE  CANDLE-POWER 
DISTRIBUTION. 

About  two  years  ago  the  National  X-Ray  Reflector  C'om- 
pany  of  Chicago  designed  a  reflector  for  the  Patten  (iymna- 
sium  of  the  Northwestern  University.  Chicago.  This  re¬ 
flector.  which  was  built  for  lami)s  up  to  250  watts,  has  since 


Reflector  with  Wide  Distribution. 


found  extensive  application  for  large,  high  rooms.  The 
company  recently  placed  on  the  market  two  reflectors  of 
the  same  type,  one  of  which  is  suitable  for  60-watt  and 
loc-watt  lamps  and  one  for  25-watt  and  40- watt  lamps. 
These  reflectors  are  made  of  glass  in  one  piece  and  arc 
comparatively  small,  the  6o-watt-lamp  reflector  being  7.5  in. 
high  and  7.25  in.  in  diameter. 
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COLORED  LAMP  HOODS  FOR  SIGN  WORK.  The  General  Electric  Company,  Ltd.,  67  Queen  Victoria 

Street,  London,  E.  C.,  is  the  selling  agent  of  the  Witton- 
A  comparatively  new  development  in  electric-sign  work  Kramer  Electric  Tool  &  Hoist  Company, 
is  the  use  of  colored  lamp  hoods  for  electric  signs,  displays 
and  decorative  lighting.  These  hoods  are  of  colored  glass 
and  are  made  to  slip  over  the  lamp  bulb,  being  held  in  place 
by  a  strong,  flexible,  non-corrosive  phosphor-bronze  spring. 

They  can  be  removed 

watt  and  5-watt  tungsten 
lamps  for  10  volts  to  13 
volts  and  lo-watt  tungsten 
lamps  for  no  volts.  By 
using  colored-glass  lamp  hoods  (which  are  not  stained  or 
dipped)  an  economy  is  said  to  be  effected,  as  the  renewals 
can  be  made  with  dear-glass  lamps.  The  Reynolds  Electric 
Elasher  Manufacturing  Company,  617-631  West  Jackson 
Boulevard,  Chicago,  is  marketing  this  lamp  hood. 

practically  impossible.  Recently  a  firm  of  scrap-iron 
dealers  on  the  Thames  decided  to  use  a  lifting  mag¬ 
net  for  the  purpose  of  recovering  scrap  metal  which 
has  from  time  to  time  dropped  overboard  when  load¬ 
ing  and  unloading  barges.  The  illustrations  show  the 
application  of  the  lifting  magnet  used  in  this  work.  Its 
diameter  is  36  in. ;  it  weighs  1600  lb.,  and  it  consumes 
3  kw.  It  was  operated  by  a  steam  crane  placed  on  a  barge, 
and  it  recovered  90  tons  of  scrap  metal  in  the  first  few  days. 
This  magnet  was  furnished  by  the  Witton-Kramer  Electric 
Tool  &  Hoist  Company,  Witton,  Birmingham,  through  the 
agency  of  the  General  Electric  Company,  Ltd.,  67  Queen 
Victoria  Street,  London,  E.  C.,  and  was  erected  under  the 
supervision  of  Mr.  H.  Preece,  consulting  engineer. 


LIFTING  MAGNETS 


Among  the  various  applications  of  lifting  magnets  there 
is  perhaps  none  more  interesting  than  the  recovery  of  pig- 
iron  and  scrap  metal  from  the  bottom  of  the  sea  and  rivers. 
The  recovery  of  such  a  cargo  by  mechanical  means  is 


Lamp  Hood. 


Lifting  Magnet  Recovering  Scrap  from  Bottom  of  River, 


PORTABLE  DRILLS 


Recently  some  tests  were  performed  in  England  to  ascer¬ 
tain  the  relative  merits  of  various  kinds  of  portable  electric 
drilling  machines.  The  test  involved  the  boring  of  holes 
1*4  io-  ii*  diameter  and  2)4  ***•  deep  in  an  iron  casting.  The 
machines  were  operated  on  a  220-volt  direct-current  circuit. 
A  certain  American  machine  drilled  thirty-two  holes  in  an 
average  time  of  one  minute  and  forty-five  seconds,  with  a 
current  consumption  of  6  amp.  A  German  machine  drilled 
twenty-three  holes  in  three  minutes  per  hole,  with  a  current 
consumption  of  4.2  amp.  An  English  machine,  made  by 
the  Witton-Kramer  Electric  Tool  &  Hoist  Company,  Witton, 
Birmingham,  drilled  thirty-eight  holes  in  an  average  time 
of  one  minute  and  thirty-five  seconds,  with  a  current  con¬ 
sumption  of  4.5  amp.  The  fastest  time  for  the  German 


ELECTRIC  RADIATORS 


A  large  variety  of  electric  radiators  are  manufactured 
by  the  Simplex  Conduit  Limited,  Birmingham,  England. 


Portable  Electric  Drills. 


Connections  for  Electric  Heater. 


machine  was  two  minutes,  for  the  American  machine  one  The  most  interesting  feature  of  these  radiators  is  the  ar- 

and  one-half  minutes  and  for  the  English  machine  sixty-five  rangement  for  connections.  The  internal  wiring  of  the 

seconds,  and  of  the  three  machines  the  last  one  had  the  least  radiatofs  is  brought  to  two  substantial  screw  terminals 

temperature  rise.  The  accompanying  illustration  show's  four  mounted  on  a  special  bridge  piece  fixed  to  the  inside  of  the 

of  these  drilling  machines  in  operation  on  a  large  casting,  casing,  so  placed  that  it  cannot  be  touched  accidentally. 


1 
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Armored  cord  is  provided  for  connection  to  the  wall  plug. 
This  wire  armoring  is  applied  by  a  special  process,  which 
is  said  to  give  great  flexibility.  The  standard  form  of 
armoring  is  of  galvanized  and  double-tinned  steel  wire,  but 
brass  or  copper  wire  armoring  can  also  be  obtained.  A 
special  wall  socket  has  been  designed  which  allows  the 
armoring  completely  to  enter  the  plug,  where  it  is  separately 
gripped,  the  terminal  being  thus  relieved  of  the  strain. 
Where  armored  cord  is  used  the  terminal  bridge  piece 
previously  referred  to  is  fitted  with  a  metal  grip  for  ground¬ 
ing  the  heater  which  is  required  in  some  localities. 


SINGLE-PHASE  MOTOR. 

The  demand  of  power  users  for  alternating-current  mo¬ 
tors  of  rugged  design  and  high  efficiency  in  operation, 
coupled  with  simple  external  control,  has  led  to  the  pro¬ 
duction  of  a  new  line  of  single-phase  induction  motors  by 
the  Bell  Electric  Motor  Company,  of  Garwood,  N.  J. 
These  motors  are  built  in  sizes  of  Yz  hp  to  15  hp,  no  com- 


Fig.  1 — Single-Phase  Motor. 


pensators  or  clutch  pulleys  being  required  in  any  size.  The 
starting  current  is  thrown  directly  upon  the  stator  winding 
of  the  motor  by  the  closing  of  a  knife  switch.  The  arma¬ 
ture  is  wound  in  a  manner  similar  to  that  employed  in 
direct-current  motors,  and  a  commutator  and  brushes  are 
provided,  these  being  short-circuited  on  themselves. 

The  motor  starts  as  a  repulsion  machine,  and  when  the 
armature  has  attained  nearly  full  speed  the  commutator 
segments  are  entirely  short-circuited  by  a  copper  ring  actu¬ 
ated  by  a  centrifugal  governor  on  the  end  of  the  shaft. 
The  motor  then  runs  as  a  squirrel-cage  induction  machine. 
When  the  motor  is  stopped  the  copper  short-circuiting  ring 


Fig.  2 — Characteristic  Curves  of  5-hp,  1800-r.p.m.,  220-Volt,  60- 
Cycle,  Single- Phase  Motor. 


power-factor  of  84  per  cent  and  an  efficiency  of  85  per  cent 
at  full  load.  The  manufacturers  claim  that  with  a  given 
load  the  starting  current  of  these  machines,  operating  for 
a  short  period  as  repulsion  motors,  is  less  than  the  starting 
current  in  each  phase  of  a  polyphase  induction  motor  of 
equal  rating.  With  this  type  of  motor  the  absence  of  a 
compensator  enables  the  machine  to  start  automatically  and 
without  disturbance  in  case  the  power  supply  is  momen¬ 
tarily  interrupted. 

The  stators  are  supported  by  a  light  cast-iron  frame 
carrying  the  feet  of  the  motor,  and  the  magnetic  circuits 
of  the  stators  are  constructed  of  laminated  sheet  iron,  thor¬ 
oughly  annealed.  The  self-oiling  bearings  are  made  of  the 
best  phosphor  bronze,  while  the  shafts  are  of  high-carbon 
steel  and,  being  of  large  diameter,  will  carry  overloads 
without  damage.  All  shafts  have  oil  slings  for  returning 
oil  to  the  reservoirs,  and  the  motors  are  designed  to  be 
mounted  on  side  walls  or  ceiling,  by  turning  the  end  plates 
90  deg.  or  180  deg. 

The  company  is  also  bringing  out  a  line  of  two-phase  and 
three-phase  motors  designed  to  start  upon  about  twice  full¬ 
load  current,  in  sizes  ranging  from  ^  hp  to  25  hp.  The 
full-load  efficiency  of  the  lo-hp  size  is  85  per  cent  and  the 
power-factor  86  per  cent.  These  motors  are  designed  with 
a  double-wound  rotor,  the  main  portion  of  which  is  not  in 
use  until  it  has  attained  nearly  full  speed.  As  the  machine 
speeds  up,  an  automatic  centrifugal  device  virtually  intro¬ 
duces  a  squirrel-cage  winding  of  low  resistance  into  the 
rotor  structure.  These  motors,  like  the  company’s  single¬ 
phase  machines,  are  started  without  compensators. 


SIMPLIFIED  CONDUIT  FITTINGS. 

Two  new  conduit  terminals  or  end  fittings  have  recently 
been  added  to  the  line  of  conduit  fittings  manufactured  by 
the  Bonnell  Manufacturing  Company,  Cleveland,  Ohio. 


Fig.  1— Ell  Fitting. 


They  are  used  as  conduit  terminals  at  motors,  switchboards 
and  starting  rheostats  or  for  branching  to  or  from  open 
wiring  to  conduit,  and  can  be  used  on  flexible  metal  conduit 
when  assembled  with  a  clamp  lug  instead  of  the  threaded 
lug.  One  type  of  fitting,  known  as  “Adaptibox  No.  4100,” 
can  be  used  as  either  a  right-hand  or  a  left-hand  ell  with 
interchangeable  countersunk  plates  on  both  sides  and 
bottom.  The  lugs  of  this  unit  may  be  so  inserted  as  to 
make  either  a  “straight  through”  or  a  U-shaped  fitting  for 
working  around  beams. 


Fig.  2 — Connector  Lug. 


Fig.  3 — Angle  Lug. 


is  automatically  pushed  away  from  the  segments  by  a  steel 
spring  as  the  machine  comes  to  rest,  leaving  it  again  in  the 
starting  position. 

These  motors  are  wound  for  interchangeable  voltage, 
either  104  or  2o8,''iio  or  220  volts.  The  5-hp  size  has  a 


In  cases  where  several  conduit  boxes  are  required  close 
together  a  connector  lug  is  provided.  A  cover  plate  is 
made  for  a  4-in.  box  to  give  the  same  range  of  standard 
receptacles,  sockets  and  surface  snap  switches  as  a  smaller 
box  provides. 
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ELECTRIC  FIRELESS  COOKER. 

In  response  to  an  increasing  demand  for  apparatus  de¬ 
signed  to  facilitate  sini])lified  and  economical  cooking,  the 
A.  L.  Sykes  Manufacturing  Company,  Cincinnati,  Ohio,  has 
develojjed  the  “Quad"  electric  stove  and  fireless  cooker 
illustrated  herewith.  The  apparatus  is  made  in  two  sizes 


the  heats  of  the  latter.  The  oven  fits  tightly  over  the 
heating  surface  and  has  insulated  walls  and  a  glass  door, 
through  which  the  cooking  may  be  watched  without  ex¬ 
posing  the  food  to  drafts.  The  use  of  the  eciuipment  tends 
to  cut  down  food  and  fuel  bills,  and  it  is  successfully  com¬ 
peting  with  gas  ranges  supplied  from  commercial  mains. 


MOTOR-DRIVEN  CENTRIFUGAL  FIRE  PUMP. 

The  accompanying  illustration  shows  a  recent  design  of 
motor-driven  centrifugal  fire  pump  just  placed  on  the 
market  by  the  Cioulds  Manufacturing  Company,  Seneca 
Falls,  X.  Y.  Each  of  these  direct-connected  units  is  com¬ 
plete  with  pump  and  electric  motor  or  steam  turbine 
mounted  on  a  single  bedplate  and  is  ecpiipped  with  all 
fittings  required  by  the  fire  insurance  companies.  These 
pumps  are  furnished  in  four  sizes,  with  capacities  of  500, 
750.  1000  and  1500  gal.  per  minute,  being  respectively 
sufficient  for  two,  three,  four  and  six  effective  fire  streams. 
In  the  design  of  this  equipment  ruggedness  and  strength, 
with  waterways  of  liberal  size  and  readily  accessible  parts, 
have  been  aimed  at.  together  with  simplicity  and  relia¬ 
bility.  All  working  parts  are  made  of  bronze  in  order  to 
resist  corrosive  action  from  the  water. 

The  pump  shown  in  the  illustration  has  a  capacity  of 


with  either  hlue-steel  or  nickel-steel  finish,  and  it  consists 
essentially  of  a  circular  base  in  which  is  contained  a  lieating 
element,  cooking  utensils  fitting  the  to[)  of  the  stove,  and  a 
firelcss  cooker  iiood  to  surround  the  ^^vo  closely  and  con¬ 
serve  the  heat  generated. 

riie  stove  is  i)rovided  with  a  three-heat  switch  in  the 
base,  the  heating  sections  being  so  divided  in  the  interior 
that  no  outside  resistance  is  needed  in  the  operation  of  the 
e<piipment.  I  he  lining  of  the  cooker  cover  is  ])ure  alumi¬ 
num,  and  the  cooking  vessels  are  made  of  this  material, 
rite  inclosure  of  the  heating  element  frees  it  from  dust  or 
dirt,  steam  or  moisture,  and  the  user  cannot  obtain  a  shock 
from  the  stove.  The  heating  element  is  of  Westinghouse 


f 

/ 
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Fig.  1 — Fireless  Cooker. 


Fig.  2 — Fireless  Oven  and  Cooker. 


manufacture,  and  there  are  no  parts  in  the  equipment  to 
get  out  of  order  or  corrode. 

..■i^iecial  emjdiasis  is  laid  by  the  designers  of  the  cooker 
upon^'thv  ease  with  which  it  can  be  cleaned.  The  wiring 
requires  only  a  lamp  cord  plugged  into  an  outlet  of  2500 
watts  maximum  capacity.  The  stove  is  built  for  125-volt 
or  250-volt  service  as  specified.  The  company  also  builds 
a  light,  portable  oven  for  use  on  the  stove  top  at  any  of 


Motor-Driven  Centrifugal  Fire  Furrip. 

500  gal.  per  minute,  which  will  take  care  of  two  fire 
streams.  I'he  manufacturer  states  that  with  250-ft.  leads 
of  smooth  hose  and  nozzles  it  is  jiossible  to  main¬ 

tain  a  nozzle  pressure  of  50  Ih.  jier  scpiare  inch,  which  is 
sufticient  to  throw  an  effective  stream  in  a  moderate  wind 
to  a  vertical  height  of  70  ft.  at  a  horizontal  distance  of 
63  ft.  rhe  motor  for  this  unit  is  rated  at  50  hp,  at  1700 
r.p.m.  I'he  over-all  dimensions  are  9  ft.  7  in.  in  length. 
6  ft.  3  in.  in  width  and  4  ft.  9  in.  in  height.  The  maker 
states  that  these  motor-driven  units  have  been  apjjroved  by 
the  .Kssociation  of  Mutual  Factory  Fire  Insurance  Com¬ 
panies. 


ELECTRIC  RANGE  FOR  THOMPSON’S  SPA,  BOSTON. 


Dn  account  of  slight  changes  in  the  location  of  the 
switches  on  the  front  of  the  electric  range  after  it  was 
placed  in  service  at  Thompson's  Spa.  Boston,  Mass.,  the 
photograph  reproduced  on  page  892  of  our  issue  dated 
Oct.  26,  1912,  which  was  taken  before  the  switches  were  re¬ 
located.  does  not  correspond  accurately  with  the  descriptive 
article  accompanying  it.  Elxcept  for  the  altered  appearance, 
the  changes  made  were  of  minor  importance;  however,  they 
served  to  render  the  range  more  satisfactory  in  operation. 
This  range  was  built  by  the  Simplex  Electric  Heating  Com¬ 
pany.  Cambridge.  Mass. 
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Industrial  and  Financial  News 


That  a  widespread  degree  of  confidence  prevails  with 
regard  to  the  business  future  may  be  inferred  from 
the  substantial  increases  that  are  being  made  in  the 
number  of  new  concerns  which  are  seeking  charters  in  the 
various  states.  The  record  for  October,  referred  to  else¬ 
where  in  these  columns,  showed  a  remarkable  increase  as 
compared  with  that  in  the  month  preceding.  Among  the 
new  companies  on  the  list  were  several  public-utility  con¬ 
cerns  of  considerable  magnitude.  Attention  is  directed  to 
the  huge  amount  of  capital  that  has  been  absorbed  in  pub¬ 
lic-utility  investments  since  January,  1910,  as  shown  in  an 
article  on  the  following  page.  Increases  in  the  earnings 
of  the  Standard  Gas  &  Electric  Company  and  the  West 
l*enn  Traction  &  Water  Power  Company  are  noted  this 
week.  Details  concerning  the  Peerless  Insulated  Wire  & 
Cable  Company,  which  has  just  entered  the  wire  manufac¬ 
turing  field,  appear  at  length  below.  The  grouping  of  sev¬ 
eral  of  the  companies  associated  with  the  Alberger  interests 
into  one  company  known  as  the  Alberger  Pump  &  Con¬ 
denser  Company  is  also  noted. 


Condit  Sales  Conference. — ( >n  Oct.  22  and  23  the  Condit 
Electrical  Manufacturing  Company  held  a  notable  sales 
conference  at  Boston,  which  was  attended  by  representa¬ 
tives  of  most  of  the  district  offices  of  the  company.  This 
was  the  first  meeting  of  its  kind  held  by  the  company,  and 
its  success  was  such  that  it  is  planned  to  have  similar 
gatherings  annually.  The  first  day  of  the  conference  was 
occupied  by  a  trip  through  the  factory,  w'here  opportunity 
was  afforded  to  become  familiar  with  improvements  in  the 
company’s  apparatus.  Of  especial  interest  were  the 
switches  of  large  capacity  and  high  voltage  which  are  being 
built  for  an  important  lighting  company.  At  other  sessions 
of  the  conference  details  of  oil  and  carbon  break  switches 
and  other  protective  devices  were  shown  by  means  of  lan¬ 
tern  slides  in  connection  with  a  lecture  by  George  A.  Burn¬ 
ham,  electrical  engineer  of  the  company.  Another  illus¬ 
trated  lecture,  describing  the  construction  of  Shawmut 
fuses,  was  delivered  by  Franklin  N.  Conant,  electrical  en¬ 
gineer  of  the  Chase-Shawmut  company.  The  organization 
of  such  a  meeting  shows  the  high  development  that  the 
sales  conference  has  reached  among  progressive  manu¬ 
facturing  concerns  whose  sales  force  to  be  most  efficient 
must  be  thoroughly  well  informed  and  imbued  with  the 
spirit  and  aims  of  the  parent  organization.  The  “get- 
together”  and  social  side  of  such  gatherings  is  important, 
but  their  greatest  value  is  their  educational  effect. 

Greater  Responsibility  Is  Needed  Among  Contractors. — 
According  to  one  of  the  most  important  electrical  contrac¬ 
tors  in  New  York,  greater  responsibility  is  needed  among 
men  in  that  line  of  work.  There  is  too  much  looseness,  he 
says,  in  giving  credit  to  people  who  are  not  entitled  to  it 
and  who  are  so  enabled  to  occupy  a  position  that  works  out 
detrimentally  to  the  responsible  contractor  and  the  industry 
in  general.  This  authority  would  not  go  so  far  as  to  say 
that  a  preferred  contractors’  list  should  be  maintained,  but 
he  said  that  some  understanding  was  necessary  to  secure 
to  the  financially  responsible  contractor  who  maintains  a 
high  standard  of  workmanshij)  the  advantage  he  has  earned. 
.\s  it  is.  the  irresponsible  contractor  often  enjoys  advan¬ 
tage  over  those  who  have  a  credit  and  a  reputation  to  main¬ 
tain.  From  another  source  the  suggestion  has  been  made 
that  higher  standards  in  the  contracting  business  would 
have  the  effect  of  making  it  easier  for  the  manufacturer  to 
maintain  similarly  high  standards  for  electrical  supplies. 
The  use  of  relatively  inferior  materials  at  low  prices  would 
be  discouraged,  it  is  pointed  out;  the  danger  of  poor  con¬ 
struction  being  slipped  past  the  inspectors  would  be  re¬ 
duced  to  the  vanishing  point;  a  premium  would  be  placed 
on  good  work  with  good  materials,  and  the  responsible 
contractor  would  not  feel  that  he  must  guard  against  irre¬ 
sponsible  competition. 

Alberger  Pump  &  Condenser  Company’s  Personnel. — The 

three  affiliated  companies,  the  Alberger  Condenser  Com¬ 
pany,  the  Alberger  Pump  Company  and  the  Newburgh  (N. 
Y.)  Ice  Machine  &  Engine  Company,  have  been  grouped 


into  one  organization  called  the  Alberger  Pump  &  Condenser 
Company,  whose  officers  are  George  Q.  I’almer,  president; 
William  S.  Doran  and  D.  H.  Chester,  vice-presidents,  and 
William  R.  Billings,  secretary  and  treasurer.  Owing  to  the 
large  amount  of  condenser  and  centrifugal  pump  orders 
that  are  being  received,  it  has  been  found  necessary  to 
make  extensive  additions  to  the  company’s  works  and 
equipment  at  Newburgh,  N.  Y.  As  is  well  known,  the  com¬ 
pany  manufactures. surface,  jet  and  barometric  condensers, 
cooling  towers,  a  wide  variety  of  volute  and  turbine  type 
centrifugal  pumps,  steam  turbines,  feed-water  heaters,  e.x- 
pansion  joints  and  hot-water-service  heaters.  Important 
work  that  it  has  on  hand  at  present  includes  orders  from 
the  United  States  War  Department,  the  United  States 
Navy  Department,  the  Isthmian  Canal  Commission,  the 
Public  Service  Corporation  of  New  Jersey,  the  American 
Gas  &  Electric  Company,  the  Robins  Dry  Dock  &  Repair 
Company,  Brooklyn.  N.  Y.,  and  the  Cleveland  Electric 
Illuminating  Company.  The  main  offices  of  the  Alberger 
company  are  at  140  Cedar  Street,  New  York. 

Barcelona  Project  Still  in  Engineer  Stage. — .\side  from 
the  drilling  of  test  holes  with  a  view  to  determining  the 
most  satisfactory  site  for  the  dam,  practically  no  field 
work  has  been  done  upon  the  hydroelectric  plant  which  is 
to  be  built  by  the  Barcelona  Traction.  Light  &  Power  Com¬ 
pany.  Ltd.,  near  the  Spanish  city  of  that  name.  As  was 
noted  in  these  columns  Nov.  4,  1911.  this  company  was 
organized  about  a  year  ago  under  Canadian  laws  with  a 
capitalization  of  $25,000,000  to  construct  and  operate  hydro¬ 
electric  plants  and  traction  systems  in  and  near  Barcelona, 
Spain,  Dr.  1'.  S.  Pearson.  115  Broadway,  New  York,  is  the 
guiding  spirit  of  the  enterprise.  One  of  the  traction  lines 
in  the  Spanish  city  was  acquired  in  1911,  and  one  of  the 
lighting  companies  has  been  taken  over  this  year.  The 
initial  hydroelectric  development  will  be  about  60,000  hp 
and  this  will  be  increased  later  on.  No  e(|uipment  has 
been  purchased,  and  no  data  as  to  the  design  features  of 
the  plant  or  the  transmissiem  system,  or  of  the  class  and 
amount  of  load  in  sight,  are  available  for  publication.  I'ull 
details,  it  is  expecte«lj  will  be  ready  within  a  few  months. 
W.  IL  Davidson.  Manning  Arcade,  Tt)ronto.  Can.,  is  secre¬ 
tary  of  the  company. 

West  Penn  Traction  &  Water  Power’s  Good  Year. — The 
report  of  the  West  Penn  Traction  &:  Water  Power  Com¬ 
pany  for  the  year  ended  Sept.  30.  1912.  shows  an  increase 
in  gross  earnings  of  nearly  $800,000,  or  37.6  per  cent,  over 
those  in  the  preceding  year.  Net  earnings  also  showed  a 
large  increase,  being  $1,363,524  as  comi)ared  with  $1,148,005 
in  1911.  After  all  charges,  including  a  6  per  cent  dividend 
on  the  $1,625,000  6  per  cent  cumulative  i)referred  stock  of 
the  company,  there  was  left  a  balance  of  $43,451  for  the 
year  as  compared  with  $34,938  in  1911.  Business  conditions 
in  the  territory  covered  by  the  West  Penn  system  are  very 
favorable,  with  an  unusual  demand  for  coke  and  coal.  The 
ovens  and  mines  in  the  territory  served  are  in  many  in¬ 
stances  running  double  turn,  and  new  factories  are  being 
built  in  many  of  the  towns  served  by  the  comi)any.  The 
latter  is  rapidly  e.xtending  its  high-tension  transmission 
lines  to  serve  new  motor-service  customers.  The  system 
was  extended  over  100  miles  this  year  and  now  totals  about 
270  miles. 

Maryland  Utility  Financed  in  London. — In  a  brief  note 
in  these  columns  Sept.  28  we  quoted  Colonel  John  Bogart, 
141  Broadway,  New  York,  consulting  engineer  and  chief  en¬ 
gineer  of  the  Youghiogheny  Water  &  E^lectric  Power  Com¬ 
pany,  as  saying  that  the  plans  for  that  company’s  $750,o(X) 
hydroelectric  plant  on  the  Youghiogheny  River  in  Western 
Maryland,  near  the  town  of  E'riendville,  would  not  be  com¬ 
pleted  until  the  close  of  negotiations  for  financing  the  com¬ 
pany  that  were  being  conducted  in  London  at  that  time  by 
its  president.  The  latter,  C.  L.  Pullen,  has  returne<l  to 
New  York,  having  secured  more  than  two-thirds  of  the 
necessary  funds.  Colonel  Bogart  states  that  preliminary 
work  is  now  being  carried  on  actively  and  that  full  infor¬ 
mation  concerning  the  project  will  be  available  in  a  few 
weeks. 


1014 


ELECTRICAL  WORLD. 


VoL.  6o,  No.  19. 


i 

I 


Public  Utility  Financing  Since  January,  1910. — Among  re¬ 
cent  financial  developments  which  have  not  attracted  so 
much  attention  as  they  deserve  is  the  large  amount  of 
capital  going  into  what  are  known  as  public-utility  under¬ 
takings,  jiarticularly  those  in  which  electricity  is  employed, 
such  as  electric  lighting  and  electric  railways,  says  the 
Financial  Chronicle.  In  commenting  on  the  extent  of  new 
linancing  liy  public-utility  companies  since  Jan.  1,  1910,  it 
says  in  part:  “We  find  that  there  is  now  outstanding  under 
bond  issues  made  during  the  last  two  and  three-quarter 
years  a  total  of  new  bonds  in  the  aggregate  amounting  to 
$5^5.1 15.^00-  In  a  number  of  cases  the  new  bonds  have 
gone  in  part  to  refund  existing  issues  and  in  one  or  two 
instances  they  have  been  issued  entirely  for  that  purpose. 
The  exact  amount  used  to  take  up  existing  bonds  has  often 
been  difficult  to  determine.  We  have,  however,  gone  care¬ 
fully  into  this  phase  of  the  matter  and  our  analysis  shows 
that  out  of  the  grand  total  of  $565,115,800  the  sum  of  $76,- 
000,000  went  apparently  to  retire  old  and  earlier  issues  of 
bonds.  But,  even  with  this  eliminated,  there  still  remains 
$489,115,800  of  light,  power  and  electric  railway  issues 
representing  new  investment.  Some  $30,000,000  to  $40,000,- 
000  more  might  be  deducted  to  represent  cases  like  the 
.American  Cities’  collateral  trust  issue  for  $10,000,000  and 
the  Chicago  City  and  Connecting  Railways’  collateral  trust 
mortgage  for  $22,000,000,  where  the  bonds  went,  not  to  take 
up  outstanding  bond  issues,  but  to  purchase  the  stocks  of 
existing  companies.  We  retain  these,  however,  as  part  of 
our  total,  since  the  change  from  a  stock  issue  to  a  bond 
issue  means  a  change  in  the  character  of  the  investment, 
and  the  fact  that  this  change  has  been  found  feasible  is 
itself  the  best  evidence  of  the  growth  in  stability  of  the 
public-utility  field  as  an  attraction  for  investors.  In  addi¬ 
tion  to  the  bonds  put  out  under  mortgages  bearing  date 
1910,  1911  and  1912,  considerable  amounts  of  new  bonds 
have  been  issued  under  mortgages  of  earlier  date.  These 
latter  show  a  grand  aggregate  of  $182,846,065  of  bonds 
issued  under  these  earlier  mortgages,  of  which  $18,858,000 
was  used  for  refunding,  leaving  $163,988,065  representing 
new  capital.  If  to  this  last  we  add  the  $489,115,800  of  bonds 
outstanding  under  the  mortgages  covered  by  the  compila¬ 
tion  given  above,  we  get  a  total  of  $653,103,865  of  new  cap¬ 
ital  that  has  gone  into  bonds  of  public-utility  concerns  of 
one  kind  or  another  since  the  beginning  of  1910.  But  even 
this  does  not  represent  the  entire  new  capital  investment 
in  enterprises  of  that  kind.  Our  inquiry  is  confined  en¬ 
tirely  to  bonds.  In  addition  many  companies  have  been 
getting  supplies  of  new  capital  through  the  issue  of  pre¬ 
ferred  stock.  A  rough  computation  we  have  made  shows 
that  since  Jan.  i,  1910,  about  $99,300,000  of  capital  has  been 
raised  by  light,  power  and  railway  concerns  in  that  way. 
.\dding  this  to  the  $653,103,865  representing  the  new  bond 
investments  (less  amounts  used  for  refunding),  the  grand 
total  of^  new  capital  investment  is  brought  up  to  $752,- 
403.^^65.” 

Many  Large  Public  Utilities  Incorporated  Last  Month. — 
An  indication  of  the  business  activity  that  now  exists 
throughout  the  country  is  furnished  by  the  record  of  new 
charters  filed  for  all  forms  of  commercial  enterprises  during 
the  month  of  October.  According  to  a  compilation  by  the 
Journal  of  Commerce,  New  York,  papers  filed  in  the  Eastern 
States  in  October  for  companies  with-ah  authorized  capital 
of  $1,000,000  and  over  represented  $174,495,000,  which  is 
an  increase  of  $29,445,000  over  the  total  in  September  and 
of  $50,275,000  as  compared  with  the  figures  in  October,  1911. 
Charters  taken  out  during  the  month  by  other  companies 
with  an  individual  capital  of  $100,000  or  more,  but  under 
$1,000,000,  including  papers  filed  in  states  other  than  those 
in  the  East,  brought  the  grand  total  for  the  month  up  to 
$332,765,000.  against  $224,165,000  in  September  and  $137,- 
178.500  in  October  a  year  ago.  Among  the  large  incor¬ 
porations  of  the  month  were  $40,000,000  Utilities  Improve¬ 
ment  Company,  the  $25,000,000  Municipal  L^tilities  Corpo¬ 
ration  and  the  $52,000,000  Utah  Securities  Corporation. 
Other  incorporations  on  the  October  list  were  the  $4,500,000 
Walpole  Tire  &  Rubber  Company,  the  $1,000,000  Automatic 
Telephone  Company,  Maine;  the  $100,000  Ferro-Flex  Con¬ 
duit  Company,  the  $100,000  Allied  Gas  &  Electric  Company 
and  the  $200,000  Valley  Light  &  Power  Company,  all  under 
Ohio  laws;  the  $3,500,000  Montana  Power  Company,  New 
Jersey;  the  $100,000  American  Public  Service  Company, 


Delaware;  the  $125,000  Phillipsburg  Light,  Heat  &  Power 
Company  and  the  $100,000  Tri-Unit  Electrical  Company, 
both  of  New  Jersey,  and  the  $400,000  Utilities  Securities 
Company,  of  Maine. 

Views  on  the  Investment  Market. — Commenting  upon 
the  present  market  tendencies  of  certain  public-utility  se¬ 
curities,  Williams,  McConnell  &  Coleman,  60  Wall  Street, 
New  York,  say  that  both  the  common  and  the  preferred  is¬ 
sues  of  the  American  Gas  &  Electric  Company  are  dull  at  this 
time,  that  a  new  record  in  American  Light  &  Traction  com¬ 
mon  will  be  seen  before  Feb.  i,  and  that  very  little  activity 
is  shown  in  American  Public  Utilities,  but  the  preferred  is 
being  absorbed  quietly,  which  would  mean  higher  prices. 
Of  Butte  Electric,  they  say  that  the  common  stock  has 
advanced  over  70  points  on  rumors  of  a  stock  dividend  and 
that  the  earnings  warrant  something  very  good.  Common¬ 
wealth  Power,  Railway  &  Light  common  is  also  strong  on 
rumors  of  a  dividend,  and  these  rumors,  they  say,  have 
been  practically  confirmed  by  officers  of  the  company. 
Both  issues  of  Federal  Light  &  Traction,  they  continue, 
have  been  weak  recently  with  practically  no  bid.  Much 
better  buying  than  selling  has  been  the  case  with  securities 
of  the  Ozark  Power  &  Water  Company.  The  latter  is 
pushing  construction  work  and  is  ahead  of  its  estimate. 
Good  buying  has  appeared  in  Pacific  Gas  &  Electric,  and 
with  the  distribution  of  a  large  block  that  has  been  liqui¬ 
dated  during  the  past  two  months,  these  brokers  look  for 
higher  prices.  They  are  continuing  to  advise  the  purchase 
of  United  Light  &  Railways  common  and  both  the  first 
and  second  preferred.  They  predict  a  good  advance  in 
both  stocks  of  the  Utilities  Improvement  Company,  the 
new  Doherty  property,  particularly  the  preferred.  Amer¬ 
ican  Power  &  Light,  Commonwealth  Power,  Federal  Light 
&  Traction,  Federal  Utilities,  Electric  Bond  Deposit,  North¬ 
ern  States  Power,  Lincoln  Gas  &  Electric  and  Standard 
Gas  &  Electric,  they  say,  were  inactive  last  month. 

Standard  Gas  &  Electric  Company’s  Earnings. — The 
Standard  Gas  &  Electric  Company,  which  is  the  largest 
holding  company  of  the  H.  M.  Byllesby  &  Company  inter¬ 
ests,  has  issued  a  statement  of  earnings  for  the  year  ended 
Sept.  30,  1912.  The  statement  shows  gross  earnings  for 
the  period  of  $2,190,257  and  net  earnings  of  $2,154,938. 
After  the  payment  of  bond  interest  and  dividends  on  the 
preferred  stock  at  the  rate  of  8  per  cent,  a  surplus  of  $788,- 
163  for  the  year  remained.  This  is  equal  to  more  than  8 
per  cent  on  the  common  stock  outstanding.  The  Standard 
company  on  Sept.  30  had  outstanding  the  following:  Com¬ 
mon  stock,  $9,343,150;  preferred  stock,  $10,977,950;  bonds, 
$10,300,000.  As  is  well  known,  the  Standard  Gas  &  Elec¬ 
tric  Company  was  incorporated  in  Delaware  in  igio  with 
authority  to  own  securities  in  public-service  corporations 
and  it  has  to  date  acquired  stock,  bonds  and  other  securities 
in  the  following  companies:  Arkansas  Valley  Railway, 
Light  &  Power,  Consumers’  Power,  Enid  Electric  &  Gas, 
Everett  Gas,  Fort  Smith  Light  &  Traction,  Mississippi  Val¬ 
ley  Gas  &  Electric,  Mobile  Electric,  Muskogee  Gas  &  Elec¬ 
tric,  Northern  Idaho  &  Montana  Power,  Northern  States 
Power,  Oklahoma  Gas  &  Electric,  Olympia  Gas,  Ottumwa 
Railway  &  Light,  San  Diego  Consolidated  Gas  &  Electric, 
Southwestern  General  Gas,  Tacoma  Gas  and  Western 
States  Gas  &  Electric  Company.  The  local  operating  com¬ 
panies  in  which  the  Standard  is  interested  serve  a  total 
population  estimated  to  be  in  excess  of  i,526',ooo.  On  July 
31  gas  customers  were  served  to  the  number’of  105,232  and 
electric  customers  to  the  number  of  104,372. 

Seek  Receiver  for  Long  Acre  Company. — Through  the 
filing  of  a  suit  in  the  New  York  Supreme  Court  on  Nov.  2 
asking  for  the  appointment  of  a  receiver  for  the  Long  Acre 
Electric  Light  &  Power  Company,  and  also  for  foreclosure 
of  that  company’s  $500,000  bond  issue,  based  on  non-pay¬ 
ment  of  interest  since  1908,  it  became  known  that  the  recent 
purchaser  of  a  majority  of  the  Long  Acre  bonds  was  An¬ 
thony  N.  Brady,  president  of  the  New  York  Edison  Com¬ 
pany.  That  the  purchase  was  made  in  the  interest  of  the 
latter  company  was  denied  by  its  officials  a  few  weeks  ago. 
Until  the  Court  of  Appeals  renders  its  decision  in  the  case 
now  before  it,  in  which  the  New  York  Edison  Company  is 
seeking  to  prove  the  Long  Acre  franchise  invalid,  discussion 
as  to  the  future  of  the  Long  Acre  company  is  useless.  It 
is  expected  that  the  decision  of  the  court  will  be  handed 
down  very  shortly.  ' 
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Peerless  Insulated  Wire  &  Cable’s  Organization  and 
Personnel. — In  the  Electrical  World  of  Aug.  24,  on  page  430, 
there  appeared  a  note  calling  attention  to  the  incorporation 
of  the  Peerless  Insulated  Wire  &  Cable  Company  under 
Delaware  laws,  with  a  capital  stock  of  $1,000,000.  Further 
data  concerning  the  plans  of  the  company,  its  officers  and 
directors  and  its  process  for  making  weather-proof  wire 
are  now  at  hand.  Its  specialty  is  to  be  weather-proof  wire, 
but  other  classes  will  be  made  when  desired.  The  capital 
stock,  $1,000,000,  as  above,  is  divided  into  $750,000  common 
and  $250,000  7  per  cent  cumulative  preferred,  the  par  value 
of  the  shares  being  $10.  The  preferred  is  not  only  cumu¬ 
lative  and  preferred  as  to  dividends,  but  has  also  a  first 
lien  on  all  of  the  company’s  property  in  case  of  distribution 
of  assets.  The  officers  of  the  Peerless  company  are: 
William  E.  Cook,  18  Broadway,  New  York,  president;  W. 
J.  Leddell,  30  Church  Street,  New  York,  vice-president,  and 
I.  V.  Weisbrod,  71  Broadway,  New  York,  secretary  and 
treasurer.  These,  with  Franklin  S.  Randall,  of  Pennington, 
N.  J.,  and  H.  W.  Davis,  of  Wilmington,  Del.,  are  also  the 
directors.  The  offices  of  the  company  are  at  18  Broadway, 
New  York,  and  the  factory  is  at  Pennington,  N.  J.,  where 
the  company  has  some  30,000  sq.  ft.  of  floor  area  and  about 
ten  acres  of  land.  The  method  which  the  company  will  use 
in  manufacturing  weather-proof  wire  is  as  follows:  “The 
conductor  (or  wire)  copper  or  iron  is  first  run  through  a 
solution  of  hot  wax  and  then  covered  with  a  strip  or  strips 
of  unspun  cotton  put  on  spirally,  combed  down  and  then 
saturated  again  with  wax.  This  secures  a  heavy  body  of 
wax,  next  to  the  conductor,  which  is  never  affected  by 
atmospheric  action.  This  method  of  production  is  seven 
times  as  rapid  as  the  method  of  braiding  with  cotton  thread. 
The  wire  can  then  be  finished  with  a  braid,  if  so  desired,  or 
can  be  polished  without  the  braid.  In  this  method  all 
possibility  of  moisture  reaching  the  wire  is  removed,  and 
its  ability  to  withstand  abrasion  is  also  much  greater  than 
that  of  the  ordinary  braided  weather-proof  wire.”  Orders 
have  been  placed  by  the  Peerless  company  with  the  Watson 
Machine  Company,  of  Paterson,  N.  J.,  for  an  initial  equip¬ 
ment  of  seven  Randall  machines  which  are  used  in  the 
process  just  outlined.  One  of  these  machines  is  completed 
and  work  has  been  started  upon  the  others.  The  size  of 
the  plant  is  to  be  increased  as  fast  as  machines  can  be  built, 
and  it  is  expected  that  thirty  of  them,  capable  of  producing 
180  miles  of  wire  per  week,  will  be  in  operation  within  nine 
months.  The  company  expects  to  be  in  a  position  to  begin 
deliveries  by  the  first  of  January,  1913 

Connecticut  Utility  Sold. — The  Middletown  (Conn.) 
Electric  Light  Company  has  been  purchased  by  Stone  & 
Webster,  of  Boston,  who  are  to  pay  $225  per  share  for 
the  stock  of  the  company.  The  latter  was  incorporated  in 
1884  with  a  capital  stock  of  $100,000.  Several  increases  in 
the  capitalization  have  been  made  since  incorporation,  and 
at  present  there  is  $150,000  outstanding.  It  is  believed 
that  the  modern  station  of  the  Middletown  company,  built 
a  few  years  ago  to  replace  the  original  plant,  which  had 
been  outgrown,  will  be  discontinued  when  the  plans  of 
Stone  &  Webster  to  generate  energy  at  Windsor  Locks, 
Conn.,  as  was  noted  Oct.  19,  are  consummated,  and  that 
energy  from  the  hydroelectric  plant  to  be  erected  at  the 
last-named  place  will  be  furnished  in  the  territory  now 
served  by  the  Middletown  plant  at  rates  'much  lower  than 
those  now  in  effect. 

New  Southern  Jobbing  House. — Julian  Binford,  Jr.,  for¬ 
merly  secretary  of  the  Tower-Binford  Electric  &  Manu¬ 
facturing  Company,  of  Richmond,  Va.,  has  formed  a  new 
concern,  the  Binford  Electric  Company,  with  a  capital  of 
$50,000,  to  enter  the  jobbing  business  with  headquarters 
at  Richmond  and  covering  Virginia,  North  Carolina,  South 
Carolina,  Kentucky,  Georgia  and  part  of  Tennessee.  A 
general  line  of  supplies  will  be  carried,  and  connections 
have  been  made  with  some  of  the  most  important  manu¬ 
facturing  concerns  in  the  country  to  handle  their  lines  in 
the  territory  stated.  The  company  will  not  enter  the  retail 
trade  but  will  confine  itself  to  jobbing  exclusively,  maintain¬ 
ing  a  capable  sales  force  of  experienced  men.  The  com¬ 
pany  will  be  ready  for  business  Nov.  15. 

Washington  (D.  C.)  Utilities  Merger. — Stockholders  of 
the  Maryland-Virginia  Railway  Company  will  vote  on  Nov. 
10  (i)  on  changing  the  name  of  the  company  to  the  Wash¬ 
ington  Utilities  Company,  (2)  on  increasing  the  authorized 


stock  from  $30,000,000  to  $50,000,000,  and  (3)  on  authorizing 
an  issue  of  not  more  than  $100,000,000  bonds, 'which  are  to 
be  secured  on  property  now  or  hereafter  owned.  This 
proposition,  according  to  statements  credited  to  officials 
of  the  Maryland-Virginia  company,  is  merely  a  financing 
movement  of  the  Washington  Railway  &.  Electric  Com¬ 
pany.  They  have  added  that  an  enterprise  of  these  pro¬ 
portions  would  be  large  enough  to  take  in  other  utilities  if 
desired.  The  Maryland-Virginia  company  is  not  an  oper¬ 
ating  company  as  yet. 

General  Gas  &  Electric  Bonds  Offered. — The  unsold  por¬ 
tion  of  the  present  issue  of  $1,300,000  first-lien  5  per  cent 
convertible  gold  bonds  of  the  General  Gas  &  Electric  Com¬ 
pany  of  Maine  were  offered  this  week  at  94  and  interest, 
to  yield  5J4  per  cent,  by  Redmond  &  Company  and  the 
Equitable  Trust  Company,  of  New  York.  The  bonds  are 
dated  July  i,  1912,  and  are  due  June  i,  1932,  but  are  redeem¬ 
able  at  105  and  interest  on  any  semi-annual  interest  date 
on  thirty  days’  notice.  Details  of  the  formation  of  the 
General  Gas  &  Electric  Company  by  W.  S.  Barstow  & 
Company,  50  Pine  Street,  and  of  the  properties  it  acquired, 
appeared  in  these  columns  July  6. 

New  Station  for  Central  Illinois  Public  Service  Company. 
— A  contract  for  building  a  power  station  200  ft.  long  by 
no  ft.  wide,  to  be  ready  for  occupancy  in  the  spring,  has 
been  awarded  to  Andrew  W.  Woodward,  of  Chicago,  by 
the  Central  Illinois  Public  Service  Company.  The  new 
station  is  to  be  erected  at  Kincaid,  Ill.,  as  was  noted  in 
these  columns  Sept.  14,  and  is  to  cost  $115,000  exclusive  of 
equipment.  Energy  from  the  Kincaid  plant  will  be  dis¬ 
tributed  in  the  many  central  Illinois  towns  in  which 
franchises  were  recently  acquired  by  the  Public  Service 
company. 

Public  Service  Corporation  (N.  J.)  Issues  New  Stock. — 
The  New  Jersey  Public  Utilities  Commission  has  granted 
permission  to  the  Public  Service  Electric  Company,  of  New 
Jersey,  to  issue  $2,750,000  stock,  the  proceeds  of  which  are 
to  be  used  for  extension  and  improvements.  The  stock 
is  to  be  sold  to  the  Public  Service  Corporation  of  New 
Jersey  and  pledged  under  that  company’s  general  mortgage. 

Allis-Chalmers  Demurrers  Sustained. — United  States 
Judge  Geiger,  in  the  United  States  District  Court  at  Mil¬ 
waukee,  has  sustained  the  demurrer  to  the  petition  of 
Eastern  stockholders  and  bondholders  opposing  the  reor¬ 
ganization  plan.  With  this  intervening  petition  denied,  the 
way  is  cleared  for  speedy  rejuvenation  of  the  company’s 
affairs. 

Oskaloosa  (la.)  Traction  &  Light  Financing. — The  Oska- 
loosa  (la.)  Traction  &  Light  Company  has  increased  its 
authorized  stock  from  $300,000  to  $500,000.  None  of  the 
new  stock,  it  is  understood,  has  been  issued.  The  amount 
of  the  company’s  outstanding  first-mortgage  bonds  has 
been  increased  from  $200,000  to  $268,000. 

Cedar  Rapids  Manufacturing  &  Power  Company  May  In¬ 
crease  Stock. — Stockholders  of  the  Cedar  Rapids  Manufac¬ 
turing  &  Power  Company,  Montreal,  will  vote  ’shortly  on 
increasing  the  capital  stock  from  $10,000,000  to  $15,000,000 
and  on  changing  the  head  office  of  the  company  from  St. 
Joseph  de  Soulanges  to  Montreal. 


INDUSTRIAL  SECURITIES 


Security.  ; 

Capital  Stock 
Listed. 

1 

DIVIDEND.  j 

1 

QUOTATION. 

Per  Cent. 

1 

Periotl.| 

i 

Oct.  30. 

j 

Nov.  6 

Allis-Chalmers,  2d  assess. 

i 

i 

i 

1 

paid . 

$17,151,100 

21 

21* 

Allis-Chalmers,  pf.,  2d  as- 

14,034,700 

Ti  1 

91 

Amalgamated  Copper . 

153,887,900 

1 

Q 

831* 

861 

American  Tel.  &  Tel . 

334,712,300 

2 

Q  1 

I42I  1 

1  143 

Crocker- Wheeler ,  c . 

1,700,000 

Q 

86*  i 

86* 

Crocker- Wheeler,  pf . 

500,000 

11 

Q 

105* 

105* 

16,074,425 

55  1 

55 

General  Electric . 

77,7261700 

2 

Q 

180 

1824 

Mackay  Cos.,  c . 

41,380,400 

U 

o 

80 

80* 

Mackay  Cos.,  pf . 

50,000,000 

1 

Q 

674 

684 

Western  Union  Tel . 

79,943,400 

1 

Q 

79i 

79 

Westinghouse,  E.  &  M.,  c. 

31,685,300 

1 

Q 

821 

84 

Westinghouse,  E.  &  M.,  pf. 

3,998,700 

11 

125 

1241* 

•Last  price  quoted. 


ioi6 


ELECTRICAL  WORLD. 


VoL.  6o.  No.  19. 


Personal 


Mr.  A.  J.  Short  succeeds  Mr.  Frank  Austin  as  local 
manager  of  the  Frankfort  plant  of  the  Kentucky  Utilities 
Company. 

Mr.  James  M.  Kelley  has  recently  been  appointed  district 
sales  manager  at  Buffalo,  N.  Y.,  for  the  Electric  Products 
Company  of  Cleveland,  Ohio. 

Mr.  Frank  Austin,  manager  and  chief  engineer  of  the 
Kentucky  Utilities  Company’s  plant  at  Frankfort,  has 
been  appointed  general  auditor  of  the  company. 

Mr.  B.  W.  Bissell,  formerly  superintendent  at  Portland, 
Ind.,  has  been  appointed  superintendent  for  the  Conners- 
ville  (Ind.)  Light,  Heat  &  Power  Company,  succeeding  Mr. 
George  E.  Brett. 

Mr.  Herbert  Hickling,  superintendent  of  the  Jamesburg 
(N.  J.)  Electric  Company,  has  resigned  to  beconie  super¬ 
intendent  of  the  motor  department  of  the  Baldwin  Loco¬ 
motive  Works  at  Eddystone,  Pa. 

Mr,  J.  Preston  Lyons  has  been  appointed  district  sales 
manager  for  the  Chicago  district  of  the  Electric  Products 
Company  of  Cleveland,  Ohio.  Mr.  Lyons  succeeds  Mr. 
Sidney  L.  Rich,  who  recently  resigned  to  enter  another  line 
of  business. 

Mr.  Claude  Warrington  has  resigned  as  Southern  repre¬ 
sentative  for  the  Macbeth-Evans  Company  and  has  become 
special  representative  of  the  Haskins  Glass  Company,  of 
W  heeling.  W.  \’a..  in  his  old  territory,  with  headquarters 
at  New  Orleans.  La. 

Mr.  Arthur  Thomas  has  succeeded  Mr.  T.  Blinn  as  su¬ 
perintendent  of  the  Lincoln  Railway  &  Power  Company, 
Lincoln.  111.  Mr.  Blinn  will  become  manager  for  the  Cen¬ 
tral  Illinois  Telephone  &  Telegraph  Company,  with  head- 
(piarters  at  Pine  Bluff,  Ark. 

Mr.  W.  C.  Duncan,  formerly  new-business  manager  of 
the  Lawrence  (Kan.)  Railway  &  Light  Company,  has  been 
ajjpointed  general  manager  of  the  Bay  City  Ice  &  Light 
Company.  Bay  City.  Tex.,  whose  control  recently  passed 
to  the  Emanuel  syndicate  of  Dayton,  Ohio. 

Mr.  Charles  A.  Hobein  has  resigned  as  superintendent  of 
power  Stations  for  the  United  Railways  Company,  of  St. 
Louis.  Mo.,  and  has  become  associated  with  the  bond  house 
of  John  Nickerson,  Jr.,  of  St.  Louis,  Mo.,  as  electrical  and 
mechanical  engineering  adviser  and  inspector. 

Mr.  Herbert  Markle,  formerly  manager  for  the  Consum¬ 
ers’  Power  Company  at  Stillwater,  Minn.,  has  not  been 
transferred  to  Everett,  Wash.,  as  stated  in  this  column  on 
Oct.  26.  Mr.  Markle  will  receive  a  promotion,  but  his  new 
l)osition  has  not  been  announced.  Mr.  M.  D,  Spencer  is 
manager  of  the  Everett  Gas  Conqiany,  which,  like  the  Con¬ 
sumers’  I\)wer  (.'omiiany,  is  a  Byllesby  property. 

Mr.  George  A.  McKinlock,  president  of  the  Central  Elec¬ 
tric  Company,  and  Mr.  William  H.  McKinlock,  president  of 
the  Metroiiolitan  Electrical  Supply  (.'ompany,  both  of  Chi¬ 
cago,  are  receiving  the  sincere  sympathy  of  their  friends 
on  the  de^th  of  their  father.  Captain  John  McKinlock. 
which  occurred  at  his  home  in  that  city  on  Oct.  28.  Captain 
McKinlock  was  born  in  New  York  City  seventy-nine  years 
ago  and  made  a  distinguished  record  as  an  officer  in  the 
United  States  Yolunteers  during  the  Civil  W  ar. 

Captain  Asher  Carter  Baker,  U.  S.  N.,  retired,  has  been 
selected  for  the  important  position  of  director  of  exhibits 
of  the  Panama-Pacific  International  Exposition,  at  San 
Francisco,  Cal..  1915.  President  Charles  C.  Moore  and  the 
board  of  directors  have  unanimously  approved  the  choice. 
Captain  Baker  was  connected  with  the  Chicago  Exposition 
in  i8<)3.  the  Paris  Exposition  in  1900  and  the  St.  Louis  Ex¬ 
position  in  i<)04.  He  was  vice-jiresident  of  the  class  jury 
and  also  of  the  group  jury  and  was  a  member  of  the 
superior  jury  at  the  Paris  Exposition. 

Mr.  Mortimer  D.  Gould  has  been  appointed  industrial 
engineer  of  the  Livingston-Niagara  Power  Company  at 
.\von.  N.  Y.  This  company  is  engaged  in  the  distribution 
of  Niagara  energy,  which  it  receives  from  the  main  trans¬ 
mission  lines  of  the  Niagara,  Lockport  &  Ontario  Power 
Company,  its  territory  including  the  southern  section  of 
Monroe  County  and  the  northern  section  of  Livingston 
County,  N.  Y.  Mr.  Gould  has  been  connected  at  times  with 


the  Niagara  interests,  the  Rochester  (N.  Y.)  Railway  & 
Light  Company,  the  Eastern  Pennsylvania  Power  Com¬ 
pany,  Easton,  Pa.,  and  more  recently  with  public  utilities 
in  North  Carolina. 

Mr.  H.  D.  Currier,  who  has  recently  joined  the  forces  of 
the  Kellogg  Switchboard  &  Supply  Company,  Chicago,  has 
had  a  long  and  varied  experience  in  the  telephone  field. 
Previous  to  his  connection  with  the  W^estern  Electric  Com¬ 
pany,  from  which  company  he  went  to  the  Kellogg  com¬ 
pany,  he  was  associated  with  the  Chicago  Telephone  Com¬ 
pany,  the  Duplex  Metals  Company,  the  Maryland  Telephone 
&  Telegraph  Company  and  the  Century  Telephone  Con¬ 
struction  Company.  While  connected  with  the  Western 
Electric  Company  Mr.  Currier  had  charge  of  experimental 
work  for  a  considerable  time,  later  entering  the  sales 
organization.  He  also  became  very  familiar  with  the 
products  of  the  Duplex  Metals  Company  while  associated 
with  that  organization  in  a  sales  engineering  capacity.  Mr. 
Currier  has  contributed  a  number  of  articles  on  telephony 
to  the  technical  press. 

Mr.  William  L.  Abbott,  chief  operating  engineer  of  the 
Commonwealth  Edison  Company,  was  elected  president  of 
the  company  section  of  the  National  Electric  Light  Asso¬ 
ciation  on  Oct.  29.  The 
section,  which  has  1700 
members,  is  the  largest 
individual  company  sec¬ 
tion  in  the  association,  so 
that  the  position  of  presi¬ 
dent  is  one  of  some  re¬ 
sponsibility.  Mr.  .\bbott 
has  been  the  chairman  of 
the  committee  on  enter¬ 
tainment,  and  as  he  is  one 
of  the  most  popular  men 
in  the  company,  the  se¬ 
lection  meets  general  ap¬ 
proval.  He  was  born 
in  Whiteside  County,  Illi¬ 
nois,  in  1861  and  was 
graduated  from  the 
mechanical  engineering 
course  of  the  University  of  Illinois  in  1884.  Later  his 
alma  mater  conferred  upon  him  a  master’s  degree  in  me¬ 
chanical  engineering.  Still  later  Mr.  Abbott  was  elected 
by  vote  of  the  jieople  a  member  of  the  boaril  of  trustees  of 
the  University  of  Illinois,  which  is  a  state  institution.  He 
became  a  member  of  the  board  in  1905  and  has  served  as 
its  president  since  1907.  He  is  a  stanch  friend  of  technical 
education,  in  which  he  takes  an  unselfish  interest,  .\fter 
graduation  Mr.  Abbott  came  to  Chicago  and  was  employed 
as  a  machinist  or  draftsman  by  various  manufacturing  con¬ 
cerns.  including  the  old  \'an  Deiioele  Fdectric  Company. 
He  was  early  attracted  by  the  possibilities  for  electric 
central-station  service  and  heljicd  to  organize  one  of  the 
first  arc-lighting  companies  in  Chicago.  This  was  later 
absorbed  by  the  Chicago  Arc  Light  &  Power  Company, 
which  was  in  turn  merged  into  the  predecessor  of  the 
present  Commonwealth  Edison  Company.  From  18.S7  to 
i8<)4  Mr.  Abbott  was  president  of  the  National  Electric 
Construction  Company,  which,  in  addition  to  doing  con¬ 
struction  work,  owned  a  small  central-station  plant  in  the 
downtown  district  of  Chicago.  This  company  was  bought 
by  the  Chicago  Edison  Company  in  1894.  A  year  later  the 
company  went  out  of  existence,  and  Mr.  Abbott  was  ap¬ 
pointed  chief  engineer  of  the  Harrison  Street  station  of 
the  Chicago  Edison  Company.  In  1899  he  was  made  chief 
operating  engineer  of  the  company,  of  which  the  Common¬ 
wealth  Edison  Company  is  successor,  and  he  has  held  that 
position  ever  since.  Mr.  Abbott  has  done  effective  com¬ 
mittee  work  for  the  National  Electric  Light  Association, 
being  chairman  of  the  committee  on  underground  con¬ 
struction  which  reported  at  the  Seattle  convention.  He 
was  also  a  member  of  the  committee  on  prime  movers,  and 
he  holds  both  of  these  positions  for  the  year  1912-1913.  He 
is  a  member  of  the  .\merican  Institute  of  Electrical  En¬ 
gineers,  American  Society  of  Mechanical  Engineers  and 
Western  Society  of  Engineers,  of  which  last  he  was  presi¬ 
dent  in  1907.  and  has  written  several  papers  on  engineering 
subjects.  He  is  a  member  of  the  Chicago,  Chicago  Ath¬ 
letic.  Engineers’  and  University  Clubs  of  Chicago. 
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M.XKSIIALL,  .\KK.— The  Town  Councit  has  granted  a  franchise  to 
Redman,  Stephens  &  Co.  to  install  and  operate  an  electric-light  plant 
here  for  a  period  of  25  years. 

IIES.SKMER,  ALA.; — The  Birmingham  Ry.,  Lt.  &  Pwr.  Co.  has  been 
granted  a  franchise  by  the  town  of  Brighton  to  erect  a  street-railway 
line  along  certain  streets  to  the  Woodward  furnaces  of  the  Woodward 
Iron  Co.  It  is  expected  that  the  line  will  be  extended  to  the  coal  mines 
at  Dolomite. 


sion  lines  th'ou^h  the  county  with  another  substation  in  Ordway,  which 
will  be  the  chief  distributing  jKjint  for  the  entire  territory  north  and 
east  within  a  radius  of  70  miles.  Work  will  begin  on  the  erection  of  the 
transmission  line  as  soon  as  the  ]>etition  is  granted.  ) 

ROCKY  DILL,  CONN. — The  citizens  have  voted  to  authorize  the  Select¬ 
men  to  enter  into  a  contract  with  the  Hartford  El.  Lt.  Co.  for  street  light¬ 
ing  for  a  iieriod  of  one  year.  The  contract  calls  for  60  incandescent  lamps 
to  cost  $1,080  per  year.  substation  will  be  erected  here. 


W.XTERBCRY,  CONN. — Plans  are  being  prepared  by  the  Connecticut 
Co.  for  an  addition  to  its  power  plant  on  West  Main  Street,  Waterbury. 
I>.  S.  Miller,  of  New  Haven,  is  electrical  engineer. 


KIN(iM.\N,  .\RIZ. — Investigations  have  been  made  by  M.  W.  Mus- 
grove,  of  Kingman,  and  several  New  York  men  in  regard  to  the 
feasibility  of  constructing  a  dam  at  the  mouth  of  the  (Irand  Canyon 
in  connection  with  a  hydroelectric  project.  It  is  claimed  that  sufficient 
power  could  be  developed  to  operate  pumps  to  irrigate  the  entire  Wallopai 
X’alley. 

BAKERSFIELD,  C.\L. — Surveys  have  been  completed  by  the  San 
Joaciuin  Lt.  &  Pwr.  Co.  for  a  ditch  and  flume  line,  4  miles  long,  near 
North  Fork,  preliminary  to  the  construction  of  a  third  plant  and  trans¬ 
mission  line  on  the  San  Joaquin  River. 

Bl’RB.XNK,  C.\L. — The  State  Railroad  Commission  has  granted  to  the 
Burbank  El.  Lt.  &  Pwr.  Co.  pernrission  to  exercise  its  franchise  to  fur¬ 
nish  electricity  in  Burbank,  and  also  to  issue  $200,000  in  capital  stock 
to  finance  construction  of  plant. 

FRESNO,  C.\L. — The  San  Joa(|uin  Lt.  &  Pwr.  Co.  has  entered  into 
an  agreement  to  erect  a  transmission  line  from  Chowchilla,  on  the 
.Southern  Pacific  Railroad,  to  a  large  tract  of  the  ITiited  States  Farm 
Land  Co.,  which  will  be  opened  for  settlement.  The  proposed  line  will 
be  10  miles  long  and  will  sup|>ly  power  for  pumping  inirposes. 

H.\LF'  MOON,  C.\L. — The  Half  Moon  Bay  Lt.  &  Pwr.  Co.  has  ap¬ 
plied  to  the  County  Commissioners  for  jiermission  to  erect  transmission 
lines  on  the  county  roail  between  Purissinia  and  the  southern  boundary 
of  the  county.  J.  J.  (iomez  is  president. 

llEMFyr.  C.\L. — The  Southern  Sierras  Pwr.  Co.  is  planning  to  extend 
its  transmission  lines  on  all  the  principal  streets  in  Hemet. 

LoNCi  BE.\CH,  C.\L. — The  Southern  California  l-2dison  Co.  is  con¬ 
templating  the  installation  of  an  18,000-kw  unit  at  its  steam  generating 
plant  in  Long  Beach. 

P.\S.\I)F'N.\,  C.\L. — The  Pasadena  Home  Tel.  Co.  has  purchased  a 
site  on  .Mission  Street,  t)n  which  it  will  erect  a  substation. 

()R(  )\'l  I.LFL  C.\L. — Notice  of  appropriation  of  60.000  miners’  inches 
of  water  in  F'all  River,  a  tributary  of  the  F'eather  River,  .15  miles  from 
Oroville,  has  been  filed  by  !•’.  (1.  Ebey,  of  O.akland;  1-'.  11.  Whisner,  of 
San  Francisco,  and  L.  F'.  Brenner,  of  Sacramento.  It  is  stated  that  the 
water  is  to  be  u.sed  in  connection  with  an  electrical  power  plant,  costing 
about  $.160,000. 

PL.\CER\  ILLFi,  C.\L. — The  Western  States  (las  &  El.  Co.  will  soon 
complete  its  transmission  line  to  Camino.  The  Danahcr  Pine  Co.  will 
substitute  electricity  for  steam  |>ower  to  operate  its  planing  mill  and  also 
for  lighting  purposes.  F'lectrical  service  will  also  be  furnished  to 
farmers  along  the  line.  As  s»)on  as  the  Camino  line  is  finished  the  com¬ 
pany  expects  to  extend  its  service  to  the  towns  of  Diamond  Springs  and 
F!1  Dorado,  supplying  service  to  the  farmers  along  the  route. 

RED  BH'F'F',  C.\L. — The  residents  of  the  Cottonwood  Creek  section 
are  planning  to  erect  a  mutual  telephone  system.  .\hout  20  miles  of 
wire  will  be  erected. 

RIO  \TST.\,  C.\L. — Bids  will  be  received  b>'  the  Board  of  Trustees 
until  Dec.  12  for  the  sale  of  a  franchise  for  which  application  has  been 
made  by  the  (Jreat  Western  Pwr.  Co.  to  erect  and  operate  an  electric 
transmission  line  in  Rio  \  ista. 

.S.\CR.\M  F'NT< ),  C.\L. — Work  w  ill  soon  begin  on  the  installation  of 
the  new  electrolier  street-lighting  system,  which  will  be  maintaineil  by 
underground  wires. 

Sl'NL.W’D,  C.\L. — The  Tejunga  Wtr.  &  Pwr.  Co.  has  applied  to  the 
State  Railroa<l  Commission  for  authority  to  issue  $,t00,000  of  the  |'fO' 
posed  $1,000,000  issue,  the  proceeds  to  be  used  for  immediate  improve¬ 
ments  to  its  water  system.  It  is  proposetl  to  start  work  at  once  on 
construction  of  a  dam  in  the  Big  Tejunga  with  a  storage  capacity  of 
1500  miners’  inches  of  continuous  flow.  With  the  remaining  $700,000  the 
company  proposes  to  construct  two  more  dams  to  furnish  water  for  irri¬ 
gation  of  .10,000  additional  acres  of  land  and  to  construct  a  6000-hp  gen¬ 
erating  plant  at  Sunland;  the  building  of  a  conduit  for  water  and  power 
from  the  Tejunga  dam  to  Sunland  is  contemplated.  T.  M.  Dack,  of 
Los  Angeles,  is  president  of  the  company. 


INX’ERNESS,  F'L.\. — The  Inverness  Pwr.  Co.  has  puhlished  a  notice 
that  it  will  apply  for  a  franchise  to  install  an  electric-light  plant  and 
water-works  system. 

ST.  PFiTtiRSBl’RCi,  FL.\. — Plans  are  being  considered  by  tbe  City 
Conncil  for  the  installation  of  a  new  street-lighting  system.  The  St. 
Petersburg  Investment  Co.  has  the  contract  for  lighting  the  city. 

ST.  PETERSBl’Rd,  FL.\. — The  St.  Petersburg  Investment  Co.  is 
planning  to  build  a  new  power  plant,  car  barns,  repair  shops,  etc.,  for 
which  a  site  has  been  purchased.  Thomas  K.  Bell  is  general  superin¬ 
tendent. 

C.\.MILL.\,  Ci.X. — .\t  an  election  held  recently  the  jiropositlon  to  issue 
$27,500  in  lionds  was  carried,  of  which  $10,000  will  be  used  for  im¬ 
provements  to  the  municipal  electric-light  plant  and  water-works  system. 

P()C.\TELLO,  ID.MIO. — .\p|ilication  has  been  made  to  the  City 
Council  by  James  H.  Brady,  of  Pocatello,  and  others,  for  an  electric 
street  railway  franchise. 

.M'BCRN,  ILL. — The  Central  Illinois  Pub.  Ser.  Co.,  which  recently 
purchased  the  jiroiierty  of  the  .Auburn  El.  Lt.  Co.,  has  applied  for  a 
new  franchise  for  a  period  of  50  years. 

BRY.VNT,  ILL. — The  Canton  Has  &  El.  Co.  is  planning  to  extend  its 
transmission  line  to  furnish  energy  for  the  substation  of  the  Illinois 
Central  El.  Ry.  Electricity  will  be  siqiplied  for  lamps  and  motors. 

CARRIFH<’.S  MILLS,  ILL. — .Xiiplication  has  been  made  to  the  City 
Council  by  the  Schott  syndicate  for  a  franchise  to  install  and  operate 
an  electric-light  system  here. 

DF'C.\Tl’R.  ILL. — The  City  Council  has  passed  an  ordinance  granting 
the  Central  I’nion  Tel.  Co.  a  franchise  here.  The  franchise  will  have 
to  be  submitted  to  the  voters. 

DIXON,  ILL. — The  iiroject  to  install  an  ornamental  street-lighting  sys¬ 
tem  on  F'irst  Street  and  (ialena  .\venue  has  been  revived,  (ieorge  J. 
Downing  is  interested. 

ELDRED,  ILL. — The  X'illage  Board  has  granted  the  Central  Illinois 
Pub.  Service  Co.,  of  Mattoon,  permission  to  sujiply  electricity  here  for 
a  |>eriod  of  50  years.  .\  transmission  line  will  be  erected  from  Car¬ 
rollton  to  furnish  the  service. 

FL.\T  rock,  ILL. — The  franchise  permitting  Marshall  F'.  Sampsell 
and  associates  to  oiierate  an  electric-lighting  |dant  in  F'lat  RiKk  has  been 
held  in  abeyance  |>ending  the  fixing  of  a  maximum  rate  to  private  con¬ 
sumers. 

CiREF^NNTLLE.  ILL. — The  City  Council,  it  is  reiiorted,  is  contem- 
jdating  the  installation  of  a  new  street-lighting  sy.stcm,  substituting  three 
tungsten  lamps  for  each  arc  lamp  now  in  use.  The  Cireenville  Fd.  Oas 
&  Pwr.  Co.  has  the  contract  for  street  lighting. 

KINC.MD,  ILL. — . Andrew  \Y.  Woodson,  of  Chicago,  is  reported  to  have 
secured  the  contract  for  the  construction  of  an  electric-light  station  at 
Kincaid  for  the  Central  Illinois  Pub.  Ser.  Co.  and  the  F'rancis  Peabody 
interests,  to  cost  without  equipment  about  $115,000.  The  building  will  be 
200  ft.  long  and  110  ft.  wide. 

M.ACON,  ILL. — The  Moweaque  El.  Co.,  which  holds  the  street-lighting 
contract  here,  contemplates  substituting  the  tungsten-lamj)  i-lusters  for 
arc  lamps.  The  company  offers  to  install  40  arc  lamps,  to  cost  $1,000 
per  year. 

-M.ATTOOX,  ILL. — The  Decatur,  Sullivan  \  Mattoon  Transit  Co.  has 
notified  the  City  Council  that  it  will  ask  for  a  franchise  to  operate  its 
cars  over  certain  streets  in  Mattoon. 

.MORRIS,  ILL. — The  Public  Service  Co.  of  Northern  Illinois  is  testing 
new  lamps  with  a  view  of  changing  the  system  to  cluster  lanqis. 

N<>RM.\L.  ILL. — The  Board  of  Education  has  awariled  the  contract 
for  an  electric-clock  system  in  the  new  public-school  building  to  the 
James  Gray  Co.,  of  Bloomington,  111.  .\n  Intercommunicating  telephone 

system  and  a  vacuum-cleaning  system  will  be  installed. 

ORFdiON,  ILl.fc — The  installation  of  an  ornamental  street-lighting 
system  here  is  under  consideration. 


Sl’S.\N\’ILLE,  C.\L. —  Isaac  Knoch,  iiroprictor  of  the  Branham  dam 
and  electric-light  jilant,  has  decideil  to  raise  the  dam  4  ft.  and  to  install 
additional  machinery  in  the  power  plant. 

TR(»P1C(),  C.\L. — .Arrangements  have  been  made  between  the  city 
officials  and  the  Pacific  Lt.  &  Pwr.  Corpn.  for  the  installation  of  120 
street  lamps,  work  on  which  will  soon  begin. 

ORDAA'.AY,  COL. — The  Ordway  Fll.  Lt.  \  Power  Co.  has  entered  into 
a  contract  with  the  .Arkansas  A'alley  Lt.  &  Pwr.  Co.  of  Pueblo  for 
electricity  from  its  lines  down  the  valley.  It  is  |>roposed  to  tap  the 
line  at  Rocky  Ford,  the  chief  substation  in  the  valley.  .Application  has 
been  made  to  the  County  Commissioners  tor  right-of-way  for  transmis- 


OAA’ANFX'O,  ILL. — The  A'illage  Board  has  entered  into  a  contract 
with  the  Central  Illinois  Pub.  Ser.  Co.  for  lighting  the  streets  of  the 
village.  Thirty-si.x  lamjis  will  be  installed.  Fdectricity  for  operating 
the  system  will  probably  be  secured  from  the  proposed  new  plant  at 
Kincaid. 

Sl’MMIT,  ILL. —  Bids  will  be  received  until  Nov.  18  by  James  Jobnston 
for  the  installation  of  a  complete  street-lighting  system,  consisting  of 
l>olcs.  wire  and  235  street  lamps  and  one  transformer,  to  distribute 
electricity  to  be  furnished  by  the  Sanitary  District  of  Chicago. 

MONTICFiLL(4,  INI). — The  Northern  Indiana  L'tilities  Co.,  recently 
organized,  has  taken  over  the  property  of  the  Tippecanoe  F'l.  &  Pwr.  Co. 
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in  Monticello,  and  also  the  interests  of  this  company  in  Fowler,  Kentland 
and  Goodland.  The  new  company  is  developing  the  Wilson  power  dam 
in  Monticello  and  will  install  a  steam  auxiliary  plant  at  Fowler.  Trans¬ 
mission  lines  to  surrounding  towns  and  villages  will  be  erected,  includ¬ 
ing  IJrook,  Morocco,  Sheldon,  Idaville,  Burnettsville,  Reynolds,  Rem¬ 
ington  and  Wolcott.  The  company  is  capitalized  at  $1,075,000.  Theodore 
and  Charles  Monroe,  of  tlie  Monroe  National  Bank,  Chicago,  Ill.,  are 
interested. 

ANKENY,  lA. — .Xt  an  election  held  recently  the  proposition  to  grant 
the  Central  Iowa  Lt.  &  Pwr.  Co.  a  franchise  to  supply  electricity  was 
carried. 

BURLINGTON,  I.-\. — Homer  Wise,  representing  the  Hawkeye  Lt.  ii 
Pwr.  Co.,  has  applied  to  the  City  Council  for  a  25-year  franchise  to 
supply  electricity  for  lamps  and  motors  here.  A  special  election  will 
be  called  to  submit  the  proposition  to  the  voters. 

CED.XR  F.XLLS,  I.A. — The  Citizens’  Gas  &  El.  Co.  has  submitted  a 
proposition  to  the  City  Council  offering  to  operate  40-cp  tungsten  lamps, 
burning  3850  hours  per  year,  at  $1  each  per  month;  60-cp  tungsten  lamps, 
burning  3850' hours  per  year,  at  $1.25  each  per  year,  and  to  furnish 
electricity  for  the  proposed  boulevard  lighting  system  at  5  cents  per  kw-hr. 

CHELSEA,  lA. — ^\t  an  election  to  be  held  Nov.  12  the  proposition  to 
grant  a  franchise  to  William  G.  Dows  and  associates  to  install  and 
operate  an  electric  light  and  power  plant  here  will  be  submitted  to  the 
voters. 

CL.XRIND.X,  I.A. — The  Lee  El.  Co.,  of  Clarinda,  on  Sept.  28  was 
granted  25-year  franchises  in  the  towns  of  Blanchard  and  College  Springs 
and  received  a  10-year  contract  for  street  lighting  in  both  towns.  In 
Blanchard  a  contract  for  pumping  the  city  water  for  a  period  of  10  years 
was  also  awarded  to  the  company.  The  street-lighting  contracts  are  for 
30  100-watt  series  Mazda  lamps,  with  midnight  service,  at  $18  each  per 
year.  Contracts  for  material  will  probably  be  placed  about  Feb.  1.  The 
company  has  completed  the  extension  of  the  Gravity-Corning  transmission 
line  and  expects  to  make  connection  with  the  town  of  Corning  about  Nov. 
10,  after  which  time  the  station  equipment  there  will  be  dismantled  and 
sold.  The  power  house  in  Corning  will  be  converted  into  a  substation 
and  the  installation  of  an  electrically  driven  ice  plant  is  contemplated 
which  will  supply  the  town  of  Corning  and  other  nearby  towns  with  ar¬ 
tificial  ice.  The  Lee  El.  Co.  also  contemplates  extending  its  transmission 
lines  to  the  towns  of  Lenox,  Sharpsburg,  Conway,  Clearfield,  Diagonal, 
Prescott,  Brooks,  Mount  Ayr,  and  also  Hopkins,  Mo.  It  is  also  proposed 
to  erect  a  transmission  line  south  to  Shambaugh,  Braddyville,  Clermont 
and  Burlington  Junction,  Mo.,  and  thence  across  to  Elmo,  Mo.  The 
company  has  just  completed  extensive  improvements  to  the  Clarinda 
power  plant,  which  include  the  installation  of  a  500-kw  Allis-Chalmers 
steam  turbine,  three  150-hp  boilers,  150-ft.  brick  stack,  one  250-ton  ovet- 
head  coal  bunker  and  coal-handling  equipment,  three  additional  Jones 
under-feed  stokers,  and  the  erection  of  18  miles  of  three-phase  transmis¬ 
sion  line.  Rufus  E.  Lee  is  manager. 

lOW.A  F.ALI.S,  LA. — E.  H.  Lundy,  of  Eldora,  la.,  is  reported  to  be 
negotiating  with  Oscar  F.  Petersen,  of  Des  Moines,  owner  of  the  local 
electric-light  plant,  for  the  purchase  of  the  property.  Mr.  Lundy  recently 
purchased  the  gas  plant  here. 

LA’ONS,  I.A. — Plans  are  being  considered  for  the  installation  of  an 
ornamental  street-lighting  system  on  Main  Street. 

TIPTON,  I.A. — The  proposition  to  grant  the  Davenport,  Iowa  City  & 
Western  Trac  Co.,  Pierre,  S.  D.,  a  franchise  to  construct  and  operate 
an  electric  railway  and  an  electrical  distributing  system  in  Tipton  will 
be  submitted  to  the  voters  on  Nov.  5. 

BELLE  PL.AINE,  K.AN. — The  proposed  municipal  electric-light  plant 
and  water-works  system,  for  which  bonds  to  the  amount  of  $35,000  were 
recently  voted,  will  be  built  this  winter.  Rollins  &  Westover,  Kansas 
City,  Mo.,  are  engineers. 

KINGM.AN,  K.AN. — The  city  commissioners  have  decided  to  purchase 
the  local  electric  plant  and  rebuild  the  same.  .An  election  has  been 
called  to  vote  on  the  proposition  to  issue  $25,000  in  bonds  for  the 
project. 

CL.AY,  KY. — The  Clay  Lt.  &  Ice  Co.  is  installing  an  electric-light  plant 
here,  the  equipment  to  include  one  horizontal  tube  boiler,  one  automatic 
Ball  engine  and  one  75-kva  Fort  Wayne  generator,  which  have  already 
been  purchased.  The  company  also  proposes  to  install  a  10-ton  ice  plant 
to  be  operation  by  May  1.  Orders  have  not  yet  been  placed  for  the  ice 
machinery.  The  company  is  also  in  the  market  for  overhead  line  ma¬ 
terial  and  inside  fixtures,  etc.  C.  R.  Clark  is  general  manager. 

COATNGTON,  KY. — Plans  are  being  considered  by  the  city  com¬ 
missioners  of  Covington  for  the  installation  of  an  ornamental  street¬ 
lighting  system  along  the  York  Street  boulevard. 

I.,EXINGTON,  KA'. — Work  will  soon  begin  on  the  installation  of  an 
electric-arc  lighting  system  on  the  grounds  of  the  Kentucky  State  Uni¬ 
versity.  Judge  Henry  Barker  is  president  of  the  university. 

LOUISATLLE,  KY. — Work  has  commenced  on  the  construction  of 
the  new  shops  for  the  Louisville  Ry.  Co.  at  Twenty-ninth  Street  and 
Garland  .Avenue,  consisting  of  three  buildings  and  costing  about  $150,000. 
One  building  will  be  used  for  an  electric  repair  shop. 

RICHMOND,  KA’. — Preparations  are  being  made  by  the  Dix  River 
Pwr.  Co.  for  the  construction  of  a  hydroelectric  power  plant  on  the 
Dix  River,  near  Richmond,  for  which  bids  will  be  called  for.  L.  B. 
Herrington  is  president.  Brown  &  Clarkson,  AYashington,  D.  C.,  are 
engineers. 


SOMERSET,  KY. — L.  F.  Hubble,  of  Somerset,  has  completed  negotia¬ 
tions  for  the  sale  of  the  Sublimity  Springs  property,  suitable  for  a  hydro¬ 
electric  power  plant,  near  Somerset.  The  identity  of  the  purchasers  is 
not  revealed  at  present,  but  it  is  stated  that  an  electric  light  and  power 
plant  is  to  be  erected  on  the  property  adjacent  to  the  falls  of  the  Cum¬ 
berland  River. 

MORGAN  CITA’,  LA. — The  contract  for  construction  of  the  proposed 
municipal  electric-light  plant  has  been  awarded  to  J.  W.  Taylor,  of  New 
Iberia,  for  $9,700. 

ROCKVILLE,  MD. — The  Potomac  El.  Pwr.  Co.,  W'ashington,  D.  C.,  is 
planning  to  extend  its  transmission  lines  from  Rockville  to  Gaithersburg, 
and  also  to  erect  branch  lines  to  Derwood,  Washington  Grove  and  Oak- 
mont  to  supply  electrical  service  in  these  places.  .About  12  miles  of 
pole  lines  will  be  erected. 

CHERRY  VALLEA’,  M.ASS. — The  contracts  for  electrical  equipment 
for  the  Shepard  and  Chapel  Mills  have  been  awarded  as  follows:  To  the 
General  El.  Co.  of  Schenectady,  N.  Y.,  for  motors  and  the  Libbey  El. 
Co.,  of  Worcester,  Mass.,  for  wiring.  Electricity  for  operating  the  mills 
will  be  furnished  by  the  Worcester  El.  Co.  Channing  Smith  is  treasurer. 

NEW  BEDFORD,  MASS. — Plans  are  being  prepared  for  the  erection 
of  115  75-watt  lamps  on  Acushnet  Avenue  from  Balls  Corner  to  the 
New  Bedford-Freetown  line  to  replace  the  gas  lamps  now  in  use.  The 
service  is  to  be  furnished  by  the  New  Bedford  Gas  &  El.  Co. 

PRINCETON,  M.ASS. — The  town  of  Princeton  is  negotiating  with  the 
Gardner  Elec.  Co.  to  supply  electrical  energy  to  operate  the  pro¬ 
posed  municipal  electric-light  plant.  If  the  deal  is  consummated,  the 
transmission  line  will  he  extended  from  Hubbardston  to  Princeton.  The 
town  recently  appropriated  $15,000  for  the  installation  of  a  plant.  J.  D. 
Whittemore,  of  Princeton,  is  superintendent. 

WARE,  MASS. — The  Otis  Co.  has  begun  work  on  a  new  power  plant 
on  the  bank  of  the  W’are  River.  It  is  proposed  to  build  a  central  plant 
to  furnish  power  to  its  several  mills. 

WAVERLY,  M.ASS. — The  Hood  Rubber  Co.  is  contemplating  the  con¬ 
struction  of  a  new  power  plant  in  connection  with  its  works. 

DETROIT,  MICH. — ^The  St.  Claire  Hotel,  which  has  a  250-hp  electric 
plant,  is  planning  to  furnish  electricity  for  lamps  to  several  business 
houses  in  this  vicinity.  Fred  Hayes  is  engineer. 

ESC.AN.AB.A,  MICH. — Extensive  improvements  are  contemplated  by 
the  Michigan  State  Tel.  Co.  in  the  upper  peninsula  early  next  year, 
including  the  exchanges  in  Iron  Mountain,  Ironwood,  Sault  Ste.  Marie, 
Houghton,  Calumet  and  Lake  Linden.  At  Iron  River  a  200-line  switch¬ 
board  will  be  installed.  The  upper  peninsula  toll-line  circuits  will  be 
extended  and  new  long-distance  line  between  Crystal  Falls  and  Iron 
River  will  be  erected.  New  lines  will  be  erected  between  Houghton 
and  Ironwood,  Escanaba  and  Menominee,  and  Iron  River  and  Republic, 
and  also  a  new  line  between  Escanaba  and  Manistique. 

FR.ANKENMUTH,  MICH. — At  a  special  election  held  Oct.  28  the 
citizens  voted  to  grant  the  Frankenmuth  Lt.  &  Pwr.  Co.  a  franchise  to 
install  and  operate  an  electric-light  plant  and  also  a  contract  for  street 
lighting.  The  plant  will  be  located  in  the  mill  of  the  Frankenmuth  Mill¬ 
ing  Co.  F'or  street  lighting  100-cp  tungsten  lamps  will  be  used.  Franz 
Ranke  is  president  of  the  company. 

GR.AND  R.APIDS,  MICH. — Steps  have  been  taken  by  the  business  men 
to  extend  the  boulevard  lighting  system  on  Ionia  Avenue  from  Fountain 
Street  to  the  Union  Station. 

GR.AND  R.APIDS,  MICH. — H.  M.  Byllesby,  of  Chicago,  Ill.,  is  reported 
to  have  been  engaged  to  make  investigations  of  the  water-power  in  Grand 
River,  the  probable  cost  of  acquirement  and  cost  of  development. 

HARTFORD,  MICH.— The  Benton  Ilarbor-St.  Joe  Ry.  &  Lt.  Co., 
Benton  Harbor,  is  contemplating  extending  the  Benton  Harbor  and  Paw 
Paw  Interurban  Railway  from  Coloma  through  VVatervliet  to  Hartford. 

KAL.AMAZOO,  MICH. — The  Board  of  Lighting  Commissioners 
have  engaged  AV’oodmansee,  Davidson  &  Sessions,  38  South  Dearborn 
Street,  Chicago,  Ill.,  to  prepare  plans  for  reconstructing  the  municpal 
electric-light  plant  at  a  cost  of  about  $150,000.  The  Board  of  Public 
W'orks  is  contemplating  the  installation  of  luminous-arc  lamps  on  the  new 
Fulton  Street  Bridge. 

MUSKEGON,  MICH. — The  City  Council  has  awarded  a  contract  to  the 
Grand  Rapids-Muskegon  Pwr.  Co.  to  light  the  North  Muskegon  road 
with  electricity.  Thirty  lamps  will  be  erected. 

OLIA’ET,  MICH. — The  Commonwealth  Pwr.  Co.  is  erecting  a  substa¬ 
tion  in  Olivet  and  will  soon  furnish  electrical  service  here. 

CROOKSTON,  MINN. — The  Red  River  Farm  &  Land  Co.  has  secured 
title  to  nearly  3000  acres  of  land  abutting  the  Red  River  Lake,  on  which 
it  propioses  to  build  a  dam  which  will  develop  5000  hp.  The  cost  of  the 
work  is  estimated  at  $200,000.  \V.  J.  Murphy,  of  Minneapolis;  A.  D. 

Stephens,  of  Crookston,  and  others  are  interested. 

ECHO,  MINN. — The  proposition  to  issue  $2,000  in  bonds  for  the  in¬ 
stallation  of  an  electric-light  system  will  be  submitted  to  a  vote. 

MARSH.ALL,  MINN. — Plans  are  being  considered  for  the  construction 
of  an  electric  railway  to  connect  Marshall  and  Minneapolis,  passing 
through  Hutchinson,  Olivia,  Redwood  Falls  and  Vesta.  J.  H.  Thomas, 
of  Minneapolis,  is  interested. 

OWATONNA,  MINN. — The  proposition  to  issue  $10,000  in  bonds  for 
lamp  standards,  conduits,  wire,  etc.,  for  the  installation  of  a  new  street¬ 
lighting  system  will  be  submitted  to  a  vote  on  Nov.  5.  The  contract 
for  cable  has  been  awarded  to  the  Northwestern  El.  Equipment  €0.,  of 
St.  Paul,  Minn. 
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PIPESTONE,  MINN. — Sealed  proposals  will  be  received  by  the  Com¬ 
missioner  of  Indian  Affairs,  Department  of  the  Interior,  Washington, 

D.  C.,  until  Nov.  20,  for  furnishing  material  and  installing  an  electric¬ 
lighting  system  at  the  Pipestone  Indian  School,  Pipestone,  Minn.,  in 
accordance  with  plans  and  specifications  which  may  be  obtained  at  the 
above  office,  the  office  of  the  supervisor  of  construction,  Denver,  Col.; 
the  United  States  Indian  Warehouses,  Chicago,  Ill.,  St.  Louis,  Mo.,  and 
Omaha,  Neb.,  and  at  the  school.  For  further  information  apply  to  the 
superintendent  of  the  school.  F.  H.  Abbott  is  acting  commissioner. 

WAITE  PARK,  MINN. — The  village  has  granted  the  Union  Pwr.  Co. 
a  25-year  franchise  to  construct  and  operate  an  electric-light  plant  and 
distributing  system  in  Waite  Park.  The  Council  has  also  contracted 
with  the  company  for  street-lighting,  the  service  to  be  furnished  at  not 
more  than  $80  per  arc  lamp  per  year. 

PICKENS,  MISS. — The  question  of  issuing  $1,500  in  bonds  for  the 
installation  of  a  municipal  electric-light  system  is  under  consideration. 
W.  S.  Pierce  is  Mayor. 

DE  BORGIA,  MONT. — Plans  are  being  considered  for  the  installation 
of  a  municipal  electric-light  plant. 

.ANSLEY,  NEB. — The  power  house  of  the  municipal  hydroelectric 
plant  was  undermined  by  water  on  Oct.  26.  The  machinery  was  saved. 

CLARKS,  NEB. — All  proposals  submitted  on  Oct.  28  for  construction 
of  municipal  electric-light  plant  have  been  rejected.  New  bids  will  be 
received  until  Nov.  22.  The  second  plans  call  for  a  storage  battery. 
W.  E.  Donner,  of  Grand  Island,  is  engineer. 

DONIPHAN,  NEB. — Bids  will  be  received  by  the  chairman  of  the 
Board  of  Village  Trustees,  until  Nov.  12,  for  furnishing  material  and 
constructing  water-works  and  an  electric-light  plant.  The  cost  is  esti¬ 
mated  at  $17,900.  Charles  F.  Sturtevant,  of  Holdrege,  is  engineer. 

STELLA,  NEB. — The  State  Railway  Commission  has  granted  the 
Nemaha  Valley  Lt.  &  Pwr.  Co.,  of  Stella,  authority  to  issue  $30,000  in 
capital  stock  and  $10,000  in  bonds.  The  company  proposes  to  make  im¬ 
provements  to  its  plant  and  to  erect  transmission  lines  to  Dawson  and 
Nemaha  City  to  supply  electricity  for  lamps  and  motors  to  those  towns. 

SP.ARKS,  NEV. — The  Sierra  Tel.  &  Teleg.  Co.  has  applied  to  the  City 
Council  for  a  franchi.se  to  operate  in  Sparks. 

HOBOKEN,  N.  J. — Sealed  proposals  will  be  received  by  the  Mayor 
and  Council  until  Nov.  13  for  furnishing  and  installing  lighting  fixtures 
for  the  city  hall,  according  to  plans  and  specifications  prepared  by 
Schneider  &  Dieffenbach,  architects,  now  on  file  at  the  office  of  the 
city  clerk.  James  H.  Londrigan  is  city  clerk. 

SPRING  L.\KE,  N.  J. — Estimates  have  been  submitted  to  the  Borough 
Council  of  the  cost  of  the  installation  of  a  municipal  electric-light  plant 
in  conjunction  with  the  new  water-works  at  Monmouth  and  Railroad 
.•\veniies  by  the  Fort  Wayne  El.  Works,  Fort  Wayne,  Ind.,  and  Chapman 
&  Whittakes.  The  Fort  Wayne  company  estimates  the  cost  of  a  plant 
to  cover  10  miles  of  the  borough  at  $20,000  and  maintenance  at  $6,000 
per  year.  For  construction  of  10  miles  of  underground  conduits,  the  cost 
is  estimated  at  $55,000.  Chapman  &  Whittaker  placed  the  cost  at  $20,000, 
with  maintenance  at  $8,600.  The  latter  plan  provides  for  a  more  ex¬ 
tensive  system  than  is  now  installed. 

TRENTON,  N.  J. — Extensive  improvements  will  be  made  by  the  Penn¬ 
sylvania  R.  R.  Co.  to  its  system  here,  among  which  is  the  construction  of 
a  concrete  power  house  on  East  Street  and  the  installation  of  a  com¬ 
plete  electric  plant  for  use  in  connection  with  the  operation  of  the  canal 
bridge. 

ADDISON,  N.  Y. — The  Addison  El.  Lt.  &  Pwr.  Co.  is  planning  to 
make  improvements  to  the  street-lighting  system.  It  is  proposed  to 
substitute  new  lamps  for  those  now  in  use.  L.  P.  Zimmer  is  manager. 

RALLSTON  SP.^,  N.  V'. — The  Village  Board  is  considering  the  ques¬ 

tion  of  establishing  a  municipal  electric-light  plant  here. 

BAYSHORE,  N.  Y. — The  Suffolk  Gas  &  El.  Co.  has  applied  to  the 
Public  Service  Commission  for  permission  to  issue  $150,000  in  bonds, 
to  be  sold  at  87,  the  proceeds  to  be  used  for  improvements  to  its  plant 
and  distributing  system  in  the  village  of  Bay  Shore  and  to  construct 
gas  mains  from  here  to  connect  with  the  mains  of  the  South  Shore  Gas 

Co.,  of  Babylon.  The  company  also  proposes  to  erect  necessary  dis¬ 

tributing  systems  in  the  unincorporated  villages  of  Sayville  and  Bayport. 

BROOKLYN,  N.  Y. — The  Public  Service  Commission  has  granted  the 
Brooklyn  Rapid  Transit  interests  permission  to  merge  and  consolidate 
the  capital  stock,  franchises  and  property  of  the  Brooklyn  Union  Ele¬ 
vated  R.  R.  Co.,  the  Sea  Beach  Ry.  Co.  and  the  Canarsie  R.  R.  Co. 
The  new  company  will  be  known  as  the  New  York  Consolidated  R.  R.  Co. 
and  will  have  capital  stock  equal  to  the  aggregate  stock  of  the  merged 
companies,  amouting  to  $18,900,000.  The  consolidation  is  made  to 
facilitate  the  carrying  out  of  the  Brooklyn  Rapid  Transit  Company’s  part 
of  the  dual  system  of  rapid  transit. 

CADOSI.A,  N.  Y. — The  Town  Board  has  entered  into  a  contract  with 
the  Deposit  El.  Co.  to  light  the  streets  of  the  town  for  a  period  of  five 
years.  The  company  is  extending  its  transmission  lines  from  Hancock 
to  Cadosia. 

CARTH.AGE,  N.  Y. — ^The  Public  Service  Commission  has  authorized 
the  Northwestern  Tel.  &  Teleg.  Co.,  which  operates  in  and  around 
Carthage,  to  issue  $11,000  in  bonds,  the  proceeds  to  be  used  for  the 
installation  of  a  new  switchboard,  cables,  new  toll  circuit  between 
Carthage  and  Black  River  and  from  Benson  Mines  to  Harrisville  and 
for  refunding  purposes. 


COPI.-\GUE,  N.  Y. — The  Town  Board  of  Babylon  has  entered  into  a 
contract  with  the  Long  Island  Ltg.  Co.  for  lighting  the  streets  of 
Copiague  for  a  period  of  five  years  from  Jan.  1,  1913. 

EARLVILLE,  N.  Y. — The  Earlvllle  El.  Lt.  Co.  has  consummated  a 
deal  whereby  it  leases  from  the  J.  B.  Hard  estate  the  electric  plant, 
power  rights,  franchises,  etc.,  of  its  property  in  Eaton  and  Morrisville 
for  a  period  of  six  years.  The  Earlville  company  proposes  to  use  the 
Eaton  property  as  the  central  plant  and  to  extend  its  transmission  line 
from  Earlville  to  that  village  at  once,  for  which  a  franchise  has  already 
been  secured.  Electrical  service  will  be  supplied  to  farmers  along  the 
line  between  here  and  Eaton.  The  company  contemplates  extending  its 
lines  to  Smyrna  and  Poolville  another  season.  John  R.  Parsons,  of 
Earlville,  is  president  of  the  company. 

FULTON,  N.  Y. — The  American  Woolen  Co.  is  installing  an  electric 
power  plant  to  operate  its  works.  The  plant  will  generate  more  power 
than  the  works  require,  and  it  is  understood  that  the  company  will 
submit  a  bid  to  furnish  electricity  for  the  proposed  ornamental  street¬ 
lighting  system.  John  Stevenson  is  agent  for  the  company. 

LE  ROY,  N.  Y. — ^The  Le  Roy  Hydraulic  El.  Gas  Co.  has  been  granted 
permission  by  the  Public  Service  Commission  to  exercise  a  franchise 
to  furnish  electricity  in  the  town  of  Le  Roy. 

LONG  ISLAND  CITY,  N.  Y.— The  MacArthur  Brothers  Co.,  con¬ 
tractors,  11  Pine  Street,  New  York,  have  taken  over  the  franchise  of  the 
Manhattan  &  Jamaica  Ry.  Co.  and  will  build  the  proposed  railway  from 
Queensboro  Bridge  to  Jamaica.  The  new  company  will  be  known  as 
the  Manhattan  &  Queens  Trac.  Co.  Work  will  begin  on  the  proposed 
railway  at  once. 

NEW  YORK.  N.  Y. — ^The  New  York  Rys.  Co.,  it  is  reported,  is  plan¬ 
ning  to  bid  in  the  property  of  the  Central  Park,  North  and  Blast  River 
R.  R.  Co.,  which  owns  the  Fifty-ninth  Street  line  and  the  East  and 
West  Side  belt  lines,  at  the  foreclosure  sale  to  be  held  Nov.  14.  Plans 
are  being  outlined  for  improvements  to  the  property,  involving  an  ex¬ 
penditure  of  $200,000,  most  of  which  will  be  used  to  equip  the  two 
belt  lines  with  storage-battery  cars. 

TROY,  N.  Y. — Arrangements  are  being  made  by  the  Chamber  of 
Commerce  for  the  immediate  installation  of  an  ornamental  street-lighting 
system  in  the  business  district.  The  plans  call  for  the  erection  of  180 
lamp  standards  each  carrying  a ‘five-lamp  cluster.  The  cost  of  installing 
and  maintaining  the  system  is  to  be  assumed  by  the  merchants  and 
property  owners. 

W.ATERTOWN,  N.  Y. — The  Watertown  Lt.  &  Pwr.  Co.  is  planning  to 
erect  a  transmission  line  from  the  present  terminal  at  Brownville  to 
Chaumont,  thence  to  Depauville,  from  there  to  Clayton  Center  and  on 
to  Clayton.  From  Clayton  it  will  extend  to  .-Mexandria  Bay,  through  all 
the  Thousand  Island  resorts,  including  Thousand  Island  Park.  From 
the  bay  the  line  will  extend  to  Theresa  and  Redwood  and  thence  back 
to  Carthage. 

GASTONI.V,  N.  C. — At  an  election  to  be  held  Nov.  30  the  proposition 
to  issue  $2,500  in  bonds  for  improvements  to  the  municipal  electric- 
light  system  will  be  submitted  to  the  voters. 

W.-MlPFiTON,  N.  D. — A  committee,  consisting  of  O.  O.  Swank,  A.  G. 
Divet  and  C.  A  Donaldson,  has  been  appointed  by  the  Booster  Club  to 
promote  the  installation  of  an  ornamental  street-lighting  system  in  the 
business  district  here. 

DELPHOS,  OHIO.— -Extensive  improvements  are  being  made  to  the 
plant  of  the  Delphos  El.  Lt.  &  Pwr. ‘Co.  here.  The  equipment  will  include 
an  800-hp  turbine  engine  and  generator  with  condenser,  a  200-hp  boiler, 
etc.  The  company  is  planning  to  extend  its  service  to  Middle  Point. 
The  company  has  recently  entered  into  contracts  with  the  Delphos  Mfg. 
Co.  and  the  Aaron  Fisher  stone-crushing  plant,  which  will  require  250  hp. 
Wallace  P.  Mercer  is  general  manager. 

EAST  LIVERPOOI.,  OHIO.— The  Tri-State  Ry.  &  El.  Co.,  it  is 
stated,  will  soon  begin  work  on  the  construction  of  its  proposed  new 
power  house,  near  Island  Run  Mines,  East  End,  East  Liverpool,  to  cost 
$2,000,000. 

L.ANC.\STER,  OHIO. — Improvements  are  contemplated  by  the  new 
management  of  the  Lancaster  El.  Lt..  Co.  involving  an  expenditure  of 
about  $200,000.  The  plans  include  the  installation  of  an  ornamental 
street-lighting  system.  Several  lamp  standards  carrying  five-lamp  clusters 
will  be  erected  by  the  company  for  experimental  purposes.  Philip  Arndt, 
of  Newark,  engineer,  will  have  charge  of  the  work. 

MINER.AL  RIDGE,  OHIO. — The  installation  of  an  electric-light  plant 
in  Mineral  Ridge  is  under  consideration. 

ORRVILLE,  OHIO. — The  Public  Service  Commission  has  granted 
the  Massillon  El.  Gas  &  El.  Co.,  Massillon,  permission  to  purchase  the 
property  of  the  Orrville  Lt.,  Ht.  &  Pwr.  Co.,  of  Orrville.  The  Masillon 
company  proposes  to  consolidate  the  two  plants  and  supply  energy  from 
the  Massillon  plant  to  operate  the  local  service. 

ROGERS,  OHIO. — A  movement  is  on  foot  to  have  the  streets  of  the 
village  lighted  by  electricity  to  be  secured  from  the  electric  plant  now 
being  installed  at  the  Quaker  Valley  mines.  The  mining  company  will 
install  the  system,  provided  sufficient  patronage  is  guaranteed. 

MUSKOGEE,  OKLA. — The  proposition  to  grant  a  new  franchise  to 
the  Muskogee  Gas  &  El.  Co.  to  construct  and  operate  an  electric  gen¬ 
erating  plant  and  distributing  system,  consisting  of  overhead  wires, 
underground  conduits,  cables,  etc.,  will  be  submitted  to  the  voters  at  an 
election  to  be  held  Nov.  18. 
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Tl'I.S.X,  OKI-A. — Application  has  l)cen  made  to  the  City  Council  by  the 
I’nion  Trac  Co.  for  a  franchise  to  supply  electricity  for  lamps  and 
motors. 

TU1,.S.\,  OKL.X. — The  Sand  Springs  Interurban  Rv.  Co.  has  applied 
to  the  City  Council  for  a  franchise  to  supply  electricity  for  lamps  and 
motors  here. 

W.M'KO.M IS,  OKL.X. — The  city  of  Waukomis  is  negotiating  for  the 
<  leciric  plant  of  the  Waukomis  Kl.  l.t.  &  I’wr.  Co.  If  the  deal  goes 
through,  the  city  proposes  to  operate  it  in  connection  with  the  water¬ 
works  system  and  to  use  tlie  surplus  steam  power  to  operate  the  pumps. 

Kl.tilX,  ORK. — The  Oregon  Lt.  &  Fwr.  Co.  has  purchase<l  the  property 
of  the  KIgin  l.t.  I’wr.  Co.  here,  and  as  soon  as  its  line  is  comiileted 
into  KIgin  a  24-hour  service  will  be  established. 

( iL.\ I )ST( )N K,  ORK. — The  City  Council  has  granted  franchises  for  25 
years  to  the  I’ortland  Ry.,  l.t.  &  I’wr.  Co.,  to  furnish  electricity  to  the 
Home  Tel.  Co.  and  the  Pacific  States  Tel.  &  Teleg.  Co.  The  companies 
have  agreed  to  use  the  same  poles.  The  I’ortland  Ry..  1-t.  &  Pwr.  Co. 
agrees  to  furnish  15  street  lamps  free  of  charge  for  the  first  five  years, 
25  lamps  the  second  five  years  and  30  lamps  for  the  remainder  of  the 
term  of  the  franchise. 

CiR.WT  I’.XS.S,  ORK. — The  California-Oregon  Pwr.  Co.,  of  Medford, 
has  submitted  a  proposition  to  the  City  Council  offering  to  furnish  elec¬ 
tricity  to  the  city,  and  also  offers  to  sell  its  distributing  system  and  other 
appliances  to  the  city.  11.  C.  Stoddard,  of  Medford,  is  superintendent 
of  the  company,  .\nother  proposition  has  been  submitted  to  the  Council 
by  Mr.  Sanders  to  furnish  electrical  service  here.  He  proposes  to  erect 
a  jdant  at  the  (iohien  Drift  Dam  and  to  furnish  electricity  to  the  city 
at  the  rate  of  2  cents  i>er  kw-hr.,  the  city  to  own  and  operate  the  dis¬ 
tributing  system. 

I’flRTI.AND,  <)RK. — The  Portland  Ry.,  l.t.  S:  Pwr.  Co.  will  soon 
begin  work  on  the  erection  of  an  electric  line  into  the  peninsula,  a 
rlistanee  of  1-14  miles. 

(  RKS.S()X,  PA. — Sealeii  bids  will  be  received  by  Samuel  Dixon, 
•M.  D.,  eommissioner  of  health.  199  Race  .Street,  Philadelphia,  Pa.,  until 
Xov.  11,  for  construction  of  outside  wiring,  ducts,  transformers,  poles, 
ground  lighting,  etc.,  for  an  electric  plant  for  the  State  Sanatorium 
for  Tuberculosis,  near  Cresson,  Pa.  Plans  and  specifications  may  bt 
oiitained  at  the  Philadelpbia  or  Harrisburg  office  of  the  commissioner  of 
health  or  the  Petu’sylvania  Department  of  Health  upon  deimsit  of  $25, 
winch  will  he  refuinled  upon  return  of  same. 

.XAXTICOKK,  l’.\. — The  City  Couttcil  Ins  granted  the  Xanticoke 
CotiMtmers’  l.t.,  lit.  vV  Pwr.  Co.  a  franchise  in  Xanticoke. 

R(  tl'SKVl  l.I.E,  P.\. — 'I'he  Itorough  Couttcil  is  cotitemplating  chatiging 
the  street-lighting  systent  frotn  arc  t«  incandescent  lamps.  The  service 
is  fttrnished  by  the  Citizens’  l.t.  &:  Pwr.  Co.,  of  Oil  City. 

ItttWDl.K.,  S.  D. — Phil’s  have  been  iirepared  for  the  installatioti  of 
an  electric-light  plaitl  :ittd  water- works  system,  to  cost  $22,500.  The 
electric  platit  will  he  itistalled  at  ottce. 

Dl.MtK'K,  S.  D.  rile  installation  of  a  street-lightitig  system  here  is 
ittnler  consideration. 

(IR.MI.XM,  TKX. — The  Ciraham  l.t.  &  Pwr.  Co.  is  contem|ilating  the 
installation  of  an  electric-hght  platit  to  cost  about  $10,000. 

P.XDl’C.MI,  TKX. —  The  Council  has  granted  L.  (iresham,  of  Dallas, 
a  fratichisc  to  itistall  atid  operate  ati  electric-light  platit  here.  The  plant 
is  to  have  sufficient  output  to  iiiaintain  1000  lamps. 

T.WI.OR,  TKX. —  rile  jiroperty  of  the  Citizens’  l.t.  &  Pwr.  Co.  has 
been  pnrchaseil  by  the  Texas  l.t.  Pwr.  Co.,  of  Dallas.  The  price  paid 
for  the  plant  is  saiil  to  be  about  $100,000.  J.  K.  Strickland,  of  Dallas,  is 
Iiresident  of  the  Texas  l.t.  \  Pwr.  Co. 

.Mtt.XUOK,  I’T.MI. —  rile  town  has  purchased  the  local  electric-light 
and  power  plant,  owtied  by  Jatiies  Icpiietisen  Co. 

ARKRDKKX,  \\  .\SH. —  Plans  are  being  considered  for  the  installation 
of  clitster  lamps  on  K  Street.  The  platis  |>rovide  for  16  ortiatiieiital  stand¬ 
ards  to  oe  furnished  by  the  property  owners. 

Mt).\Rt)K,  WASH. — The  Kirkland-Reilmoiid  Ry..  Lt.  Pwr.  Co.  has 
apidied  to  the  (  inincil  for  a  franchise  to  operate  an  electric  railway  on 
l  erry  and  Fremont  Streets  in  Monroe. 

( il -X'M Pl.\,  W.XSH. — The  Olympia  Terminal  Ry.  Co.,  recently  organ¬ 
ized,  proposes  to  operate  an  electric  railway  between  Olympia  and  Che- 
halis,  a  distance  of  about  28  miles. 

.■sK.XT'ri.K.  W.X.SH. — The  residents  of  Columbia,  a  suburb  of  Seattle, 
have  apjilieil  to  the  (  ity  Council  for  street  lamjis. 

Sl'i.XTTLK,  V\’.\SH. — The  City  Council  has  recommended  the  adoption 
of  an  ordinance  calling  an  election  in  March  to  vote  on  a  bond  issue 
for  the  construction  of  an  auxiliary  hydroelectric  plant  at  Lake  Union, 
to  co-t  $425,000. 

SPOK.XXK,  W.XSH. — The  Supreme  Court  has  handeil  down  its  decision 
confirming  the  water  rights  of  Ham.  Yearsley  S:  Ryrie  on  the  Klickitat 
River.  The  water  rights  are  capable  of  developing  28,000  bp  and  will 
bo  taken  over  by  the  .Xorthwestern  Kl.  Co.,  of  Portland,  Ore.,  which  has 
recently  secured  a  franchise  to  supply  electricity  for  lamps  and  motors 
in  Portland.  The  company  proposes  to  begin  work  soon  on  this  develop¬ 
ment.  which  will  involve  an  expenditure  of  about  $2,000,000.  Electricity 
generated  at  this  jilant  will  be  transmitted  up  the  Columbia  River  several 
tniles  to  lie  used  for  the  irrigation  of  a  tract  of  6000  acres  on  the  nortii 
bide  of  the  Columbia  River.  . 


XEXX’ELL,  XV.  X'.X. — The  Edwin  M.  Knowles  China  Co.,  of  East  Liver¬ 
pool,  Ohio,  and  Chester,  Pa.,  is  erecting  a  china  jKittery  in  Xewell,  which 
will  be  eiiuipped  with  electrically  driven  machinery.  .\  two-phase  alter¬ 
nating-current  generator  will  be  installed. 

MILXX’.Xl’KEE,  XX'IS. — The  Milwaukee  XX’estern  El.  Ry.  Co.  is  plan¬ 
ning  to  hiiild  74  miles  of  track  during  1913. 

XKEN'.XH,  XXTS. — Plans  are  being  prepared  for  the  construction  of  a 
power  house,  60  ft.  by  88  ft.,  one  story  high,  for  the  llergston  Paper 
Mills  at  Xeenah.  1).  J.  .Xlbertson,  305  East  Main  Street,  Kalamazoo,  is 
architect. 

KDMOXTOX,  .Xl.T.X.,  C.XX. —  Municipal  expenditures  for  1913  amount¬ 
ing  to  approximately  $25,000,000  have  been  decided  upon  by  the  City 
Council  for  municipal  imiirovements.  The  work  involves  10  miles  of 
street  railway  extensions,  electric  lighting,  natural-gas  distributing  sys¬ 
tent,  sewers,  water-works,  paving,  parks  and  boulevard  improvements  and 
a  city  hall  to  cost  $250,000. 

K.XML()()PS,  1’.  C.,  C.XX. —  I’lids  will  be  received  until  Xov.  14  by 

J.  1.  Carment,  city  clerk,  for  the  construction  of  an  intake  dam  and 
flume  in  connection  with  the  building  of  the  municipal  hydroelectric 
power  plant.  The  cost  of  the  work  is  estimated  at  $500,000.  Du  Cane, 
Dutcher  &  Co.,  Rogers  lluilding.  X'ancouver,  11.  C.,  are  engineers. 

CiL.XCE  ILXY,  X.  S.,  C.XX. — Preparations  are  being  made  for  improve¬ 
ments  to  the  municipal  electric-light  plant.  Two  new  boilers  are  to  be 
installed  at  once.  Plans  are  also  being  considered  to  establish  a  24-hour 
service  in  the  near  future. 

IIR.XXTKORD,  ()XT..  C.XX. — -Xt  an  election  held  Oct.  25  the  rate¬ 
payers  voted  in  favor  of  the  by-law  authorizing  $115,000  in  bonds  for  the 
installation  of  a  system  to  utilize  jiovver  to  be  supplied  by  the  Hydro- 

K. lectric  Power  Commission. 

HALT,  OXT.,  C.XX. — The  tialt  Robe  Co.  is  )>lanning  to  rebuild  its  fac¬ 
tory,  recently  destroyed  by  fire.  The  new  factory  will  be  twice  the  size  of 
the  old  one  and  will  be  e<iuii)]>ed  with  electrically  driven  machinery. 
Hydroelectric  power  will  be  used. 

PELEK,  OXT..  C.XX. — .Sealed  teiulers  will  be  received  by  lames  K. 
(}uick,  reeve  of  I’elee.  Scudder  P.  <).,  Ont..  until  Xov.  16,  for  the 
eri-ction  of  24  miles  of  municipal  telephone  line  on  Pelee  Island.  Plans 
and  specifications  may  be  seen  at  the  office  of  XX'illiam  Stewart,  town¬ 
ship  clerk.  Pelee. 

XX’IXDSOR,  OXT.,  C.XX. — Plans  are  being  jirepa^ed  for  the  construc¬ 
tion  of  a  three-story  power  building.  71  ft.  by  271  ft.,  for  the  XX'ittdsor 
Pwr.  Illdg.  Co.,  to  cost  about  $100,000.  <i.  .X.  Xiehus,  Dayton,  ( lliio, 

is  architect. 


New  Industrial  Companies 

THE  ALLIXO  S XX  ITCH  ROX  M.XXUFAt  TURIXC.  COMP.XXV,  of 
St.  Louis.  Mo.,  has  been  incorporated  by  X\'.  K.  Peters.  J.  F.  P>rinkineyer 
and  C.  C.  Maison.  The  company  is  cajiitalized  at  $6,000  and  proposes 
to  manufacture  and  deal  in  electrical  ajiitliances,  switches,  tools,  dies  and 
electrical  machinery. 

THE  ECONOMY  ELECTRIC  M.XXUF.Xt  TURlXt,  COMPANY,  of 
San  I'rancitvco,  Cal.,  has  been  incor))orated  with  a  caiiital  stoc.<  of 
$50,000  by  C.  .X.  Morgahan,  J.  11.  Couric  and  R.  XX'.  Cantrill. 

THE  ELECTRIC  SUPPLY  S.XLKS  COMP.XXY,  of  Rochester.  X.  Y.. 
has  been  granted  a  charter  with  a  capital  stock  of  $5,000  to  deal  in 
electric  and  gas  supplies.  The  directors  are:  Howard  X’an  Demark. 
XX'illis  R.  X'an  Demark  and  F.  E.  Hums,  of  Rochester. 

THE  EXPERT  S.XI.ES  C< IRPOR.XTIOX,  of  Xew  York,  X.  Y.,  has 
been  incoriiorated  by  Theodore  M.  Hill,  Elizabeth  M.  Rooney  and 
llradford  Darrach,  Jr.,  90  XX'est  .Street,  Xew  York,  X.  X'.  The  com¬ 
pany  is  capitalized  at  $10,000  and  proposes  to  sell  electrical  ap|)liances. 

THE  HYDROXX.XXE  I’OXXER  CO.Ml’XXY,  of  San  Francisco,  Cal., 
has  been  incorporated  with  a  capital  stock  of  $2,000,000  by  C.  F.  Kapp, 
M.  Duvall,  -X.  Heukendorff  and  (i.  XX'itmer. 

THE  R.  I..  JOXES  ELECTRIC  COMP.XXY,  of  Cincinnati,  Ohio,  has 
been  incorporated  with  a  capital  stock  of  $10,000  by  A.  .X.  .Xnthony. 
R.  M.  Pvvitz,  XX'.  (i.  Caldwell.  R.  R.  Cablwell  and  E.  T.  Tracy.  The 
company  iiroposes  to  do  a  general  illuminating  engineering  business  and 
deal  in  electrical  specialties. 

THE  JOSEPH  L.  SKELDOX  EXC.IXEERIXC,  CO.XIP.XXY,  of  Toledo. 
Ohio,  has  been  chartered  with  a  capital  stock  of  $10,000  for  the  purpose 
of  buililing  power  plants,  water-works  systems,  heating  and  lighting 
systems.  The  incoriioratot s  are:  Joseph  L.  Skeldon,  David  1'.  Skeldon. 
E.  C.  Ciriffin,  .Xlma  Haynes  and  Claud  Rogers. 


New  Incorporations 


XX  IL.MIXCTOX,  DEL.— The  .Xllied  Has  &  El.  Co.  has  filed  articles 
of  incoriioration  under  the  laws  of  the  State  of  Delaware  with  a  capital 
stock  of  $100,000.  The  incorporators  are:  E.  E.  McXX'hiney,  XX'.  J. 
Maloney  and  -N.  P.  Coffin,  of  XX'ilmington. 

JACKSOXX'ILLK,  FLA. — The  Home  Tel.  Co.  has  been  chartered  with 
a  capital  stock  of  $1,325,000  for  the  purpose  of  building  and  operating  an 
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automatic  telephone  system  here  and  throughout  the  State,  giving  both 
local  and  long-distance  service.  The  officers  are:  Charles  Blum,  presi¬ 
dent;  John  J.  Ahern,  vice-president;  A.  S.  Matzner,  secretary,  and  J.  W. 
Ingraham,  treasurer. 

NEW  ORLEANS,  LA. — The  Electrical  Development  Co.  has  been  in¬ 
corporated  with  a  capital  stock  of  $10,000.  The  officers  are:  Lyman  C. 
Reed,  president;  D.  H.  Holmes,  vice-president,  and  C.  B.  Murphy,  secre¬ 
tary  and  treasurer. 

ST.  PAUL,  MINN.— The  South  St.  Paul  Gas  &  El.  Co.  has  been 
chartered  with  a  capital  stock  of  $500,000.  The  directors  are:  A.  P. 
Lathrop,  of  New  York,  N.  Y. ;  William  Magivny,  Paul  Doty,  Kenneth 
Clark,  Elbert  A.  Young,  George  H.  Prince  and  John  P.  Crowley. 

CAMDEN,  N.  J. — The  Milford  Hydro-Electric  Co.  has  been  incorpo¬ 
rated  with  a  capital  stock  of  $125,000  by  S.  B.  Gill,  William  B.  Linn 
and  George  H.  B.  Martin.  The  company  proposes  to  operate  electric 
plants. 

C.^MDEN,  N.  J. — The  Bushkill  Hydro-Electric  Co.  has  been  granted  a 
charter  to  operate  electric  plants.  The  company  is  capitalized  at  $125,000 
and  the  incorporators  are:  J.  F.  Shrader,  J.  Rech  Guicks  and  George 
H.  B.  Martin. 

C-^MDEN,  N.  J. — .Articles  of  incorporation  have  been  filed  for  the 
Delaware  Hydro-Electric  Co.  by  Frank  R.  Hensell,  J.  A.  MePeak  and 
George  H.  B.  Martin.  The  company  is  capitalized  at  $125,000  and  pro¬ 
poses  to  operate  electric-light  plants. 

JERSEY  CITY,  N.  J. — The  El.  Pwr.  Co.  has  been  incorporated  with  a 
capital  stock  to  operate  an  electric-light  plant.  The  incorporators  are: 
Edward  N.  Abbey,  Charles  Bruce  and  Thomas  Roberts,  Jr. 

JERSEY  CITY,  N.  J. — The  Montana  Pwr.  Co.  has  filed  articles  of 
incorporation  with  a  capital  stock  of  $3,500,000  to  operate  power  and 
light  plants.  The  incorporators  arc:  H.  F.  Kroyer,  of  New  York,  N.  Y.; 
G.  H.  Burt,  of  Roselle,  and  C.  N.  Fay,  of  Chicago,  Ill. 

TRENTON,  N.  J. — The  Somerset  Lt.  &  Pwr.  Co.  has  filed  articles  of 
incorporation  with  the  Secretary  of  State  for  the  purpose  of  con¬ 
structing  four  dams  on  the  Delaware  River  and  to  build  power  plants 
near  Lambertville,  Washington’s  Crossing,  Byram  and  Milford.  The 
company  is  capitalized  at  $5,000.  The  incorporators  are:  William  K. 
Dupre,  Jr.,  of  New  York,  N.  Y.;  Mabel  V.  Warner,  of  Elizabeth,  N.  J., 
and  Frank  R.  Carver,  of  Wheeling,  W.  Va. 

H.‘\MBURG,  N.  Y. — The  Inter-Village  El.  Corpn.  has  been  incorpo¬ 
rated  by  C.  M.  Baldy,  G.  U.  Harmon,  of  Buffalo,  and  C.  H.  Taylor,  of 
Williamsville.  The  company  proposes  to  supply  electricity  for  power 
.  purposes,  etc. 

JOHNSTOWN,  PA. — Charters  have  been  granted  by  the  Secretary  of 
State  to  the  Ryder,  Fairfield  and  St.  ('lair  Lt.,  Ht.  &  Pwr.  Cos.,  of  Johns¬ 
town,  to  operate  in  Derry,  Fairfield  and  St.  Clair  Townships  in  West¬ 
moreland  County.  Each  company  is  capitalized  at  $5,000,  and  the  in¬ 
corporators  are  J.  W'.  Plough,  R.  C.  Saylor  and  H.  E.  Thompson,  all  of 
Johnstown. 

PENDLETON,  S.  C. — The  Pendleton  El.  Lt.  Co.  has  been  granted  a 
charter  with  a  capital  stock  of  $5,000.  The  incorporators  are:  E.  N. 
SItton,  L.  E.  Sitton  and  C.  S.  Chreitzberg. 

t'HUCKEY,  TENN. — The  Chuckey  River  Hydro-Electric  Co.  has  been 
incorporated  with  a  capital  stock  of  $25,000  for  the  purpose  of  con¬ 
structing  a  hydroelectric  plant  on  the  Nolachuckey  River  in  Greene 
County.  The  incorporators  are:  \'.  M.  Weaver,  James  L.  Stewart,  Noah 
T.  Heisey,  Samuel  K.  Varnes,  all  of  Harrisburg,  Pa.,  and  Dr.  J.  F. 
.^rnold,  of  Greene  County. 

PORT  .ARTHUR,  TEX. — The  Port  Arthur  Lt.  &  Pwr.  Co.  has  been 
incorporated  with  a  capital  stock  of  $600,000  to  take  over  the  light  and 
power  plant  of  the  Port  Arthur  Trac.  Co.  The  incorporators  arc;  Ed¬ 
win  J.  Emerson,  of  Beaumont;  Walter  N.  Monroe,  of.  Port  Arthur; 
Charles  W.  Kellogg,  Jr.,  of  Dallas. 

SALT  LAKE  CITY,  UTAH. — The  Utah  Lt.  &  Pwr.  Co.  has  been  in¬ 
corporated  under  the  laws  of  the  State  of  Maine  with  a  capital  stock  of 
$1,000,  by  Geoffrey  Konta,  of  New  York,  N.  Y. ;  E.  M.  Leavitt,  of  Win- 
throp,  Maine;  Joseph  Williamson,  E.  M.  Hussey  and  Ernest  L.  McLean,  of 
.Aug;usta,  Maine.  The  company  proposes  to  engage  in  a  general  heating, 
lighting  and  power  business.  G.  A.  Marr  is  the  Utah  representative  of  the 
company. 

LEXINGTON,  VA. — ^The  Goshen  Pwr.  Co.  has  filed  articles  of  in¬ 
corporation  with  a  capital  stock  of  $5,000.  The  officers  are:  E.  McD. 
Moore,  of  Lexington,  Va.,  president;  J.  A.  Clark,  vice-president;  H.  J. 
Douds,  treasurer,  and  G.  VV’eiss,  secretary,  all  of  New  York,  N.  Y. 

SE.ATTLE,  W.ASH. — The  Northwest  El.  &  Wtr.  Wks.  Co.  has  been 
incorporated  with  a  capital  stock  of  $500,000  by  J.  E.  Burkhimer,  C. 
Shepherd  and  others. 

CH.ARLESTON,  W.  V.A. — The  New  River  Pwr.  Co.  has  been  incor¬ 
porated  with  a  capital  stock  of  $200,000  by  J.  N.  Miller,  Wilbur  Tusen, 
Joseph  O’Brien,  Dawson  C.  Oliver  and  W.  L.  Nossaman,  all  of  New 
York,  N.  Y.  The  company  proposes  to  generate  and  distribute  electricity 
in  Fayette,  Raleigh,  Summers  and  other  counties. 

L.ANC.ASTER,  WIS. — The  Lancaster  Lt.  &  Pwr.  Co.  has  been  in¬ 
corporated  with  a  capital  stock  of  $2,500  by  John  G.  Harsberger,  George 
P.  .Angus  and  R.  Meyer,  Jr. 

W.AUS.AU,  WIS. — The  Farmers’  Elastern  Tel.  Co.  has  been  incorpo¬ 
rated  with  a  capital  stock  of  $5,000  by  W.  W.  Albers,  Nathan  Heimc- 
mann,  James  Montgomery  and  E.  B.  Thayer. 


Trade  Publications 


C.ARBON  BRUSHES. — .A  miniature  folder  has  been  issued  recently  by 
the  Pure  Carbon  Company,  Wellsville,  N.  Y.,  setting  forth  the  merits  of 
its  tungsten  carbon  brushes  in  short,  terse  sentences. 

RADIATORS. — Simplex  Conduits,  Limited,  Birmingham,  England,  has 
issued  a  twenty-four-page  booklet  dealing  with  electric  heaters  and  con¬ 
verters.  This  booklet  is  an  abridgment  of  the  company’s  large  catalog 
and  contains  all  the  latest  designs.  Some  fifty  different  patterns  are 
shown. 

SELECTION  OF  MACHINE  TOOL  MOTORS.— Descriptive  Leaflet 
2480,  recently  issued  by  the  Westinghouse  Electric  &  Manufacturing 
Company,  covers  rules  for  the  selection  of  machine-tool  motors  and  gives 
some  valuable  information  relative  to  this  subject  and  Illustrations  show¬ 
ing  the  various  applications  of  machine  tools. 

STE.AM  TURBINES.— i-“Terry  Turbines  Handle  Peak  Loads”  is  the 
title  of  a  handsome  booklet  just  issued  by  the  Terry  Steam  Turbine  Com¬ 
pany,  90  West  Street,  New  York.  On  the  flyleaf  cover  there  appears  a 
color  print  of  the  famous  mountain  of  Japan,  Fujiyama.  This  booklet 
tells  what  Terry  turbines  mean  to  central  stations. 

CATALOG  OF  GENERAL  SUPPLIES.— The  Foster  Engineering 
Company,  Wimbledon,  London,  S.  W.,  England,  is  distributing  its  catalog 
of  arc  lamps,  metal  lamps,  transformers,  electric  bells  and  other  spe¬ 
cialties.  The  various  devices  are  illustrated  and  described,  special  atten¬ 
tion  being  given  to  the  Foster  transformers,  to  which  the  company  has 
devoted  a  great  deal  of  effort. 

MACHINE  TOOL  MOTOR  APPLICATIONS.— Descriptive  Leaflet 
3516,  lately  issued  by  the  Westinghouse  Electric  &  Manufacturing  Com¬ 
pany,  deals  with  machine-tool  motor  applications,  giving  ratings  and  class¬ 
es  of  motors  which  are  suitable  for  the  various  types  of  machine  tools.  A 
diagram  is  also  given  which  shows  the  relation  between  the  cutting 
speed  in  feet  per  minute  and  the  area  of  cut  in  square  inches,  also  the 
cubic  inches  of  cut  per  minute. 

SPIR.AL  PIPE. — The  Standard  Spiral  Pipe  Works,  25  North  Dearborn 
Street,  Chicago,  Ill.,  has  recently  issued  an  eight-page  leaflet  giving  illus¬ 
trations  and  price  list  of  its  reinforced  spiral  pipe.  These  pipes  have  a 
continuous  interlocking  seam,  lo  rivets  and  a  smooth  interior,  being  es¬ 
pecially  adapted  for  the  conveyance  of  any  liquid  or  other  substance  which 
it  is  desired  to  handle  economically. 

OIL-BURNING  SYSTEM. — The  September  Bulletin,  No.  4,  of  Tac- 
chella  &  Krieger,  916  Victoria  Building,  St.  Louis,  Mo.,  deals  with  the 
Tacchella  oil-burning  device.  The  manufacturers  claim  that  this  device 
‘‘has  solved  the  problem  of  making  oil  fuel  independent  of  any  outside 
medium  for  pressure  and  has  brought  it  to  the  sphere  of  heating  dwell¬ 
ings,  baking  ovens,  street  and  railway  cars  and  other  isolated  industrial 
heating  apparatus.”  .A  general  description  of  this  device  and  a  diagram 
showing  the  operating  characteristics,  with  specifications  and  two  illus¬ 
trations,  make  up  the  contents  of  the  bulletin. 


Business  Notes 


MR.  FORD  W.  H.ARRIS,  who  for  the  past  eight  years  has  been  de¬ 
signer  on  switches,  fuses,  circuit-breakers  and  arc  lamps  for  the  Westing¬ 
house  Electric  &  Manufacturing  Company,  has  opened  an  office  at  615 
Delta  Building,  Los  .Angeles,  Cal.  Mr.  Harris  is  developing  for  the  mar¬ 
ket  some  special  types  of  apparatus  along  the  lines  on  which  he  has  spe¬ 
cialized. 

THE  FEWKES-WHALEN  COMPANY,  140  North  Eleventh  Street, 
Philadelphia,  Pa.,  announces  a  change  in  the  executive  officers  of  the  com¬ 
pany,  ow-ng  to  the  recent  resignation  of  Mr.  Joseph  T.  Fewkes.  The 
new  officers  are:  President,  Mr.  Thomas  VV.  Whalen;  vice-president  jiid 
general  manager,  Mr.  Joseph  G.  Crosby.  The  company  will  continue  to 
carry  on  its  business  of  electrical  and  steam  engineering,  armature  wind¬ 
ing  and  repair  work. 

THE  MAXIM  SILENCER  COMPANY,  Hartford,  Conn.,  which  was 
recently  organized  for  the  manufacture  of  silencers  under  the  patents  of 
Mr.  Hiram  Percy  Maxim  and  the  Maxim  Silent  Firearms  Company,  has 
planned  to  undertake  all  noise-reduction  problems,  including  silencing 
large  gas-engine  units  and  reducing  general  industrial  noises.  The  of¬ 
ficers  of  the  company  are:  President,  Mr.  E.  Kent  Hubbard,  Jr.,  of  .Mid¬ 
dletown,  Conn.;  treasurer,  Mr.  Arthur  L.  Shipman,  of  Hartford,  Conn.; 
mechanical  engineer,  Mr.  Hiram  Percy  Maxim. 

HOLOPHANE  WORKS  OF  GENERAL  ELECTRIC  COMPANY.— 
Owing  to  certain  legal  complications  attending  the  absorption  by  the 
General  Electric  Company  of  the  Holophane  sales  department,  the 
name  “Nelite”  was  employed  to  distinguish  the  joint  organization  of 
the  Holophane  and  Fostoria  companies.  Hereafter  the  full  name  of 
the  organization  will  be  "Holophane  Works  of  General  Electric  Com¬ 
pany,”  instead  of  "Nelite  Works  of  General  Electric  Company.”  This 
change  will  not  affect  the  different  brands  or  trade  names  which  the 
organization  controls,  such  as  Fostoria  products.  Iris  glassware,  Veluria, 
Holophane  reflectors,  Holophane-D’OIier  steel  reflectors,  etc.,  which  will 
be  retained. 
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Weekly  Record  of  Electrical  Patents 


rXITKl)  .ST.\TKS  P.\TKNTS  ISSUED  OCT.  29,  1912. 

1  Prepared  hy  Robert  Starr  .\llyn,  16  Exchange  Place,  New  York.] 

1,0-12.383.  I OCKIXC,  DEVUCE  FOR  L.\MP  SIK'KET  SHELLS;  F. 
liarr,  Xew  York,  X.  Y.  .\pp.  filed  Jan.  17,  1911.  Longitudinal  and 
rotatable  interlock. 

1,042,388.  FUSE  PLUO;  1).  E.  Hown,  Pittsburgh,  Pa.  App.  filed  June 
17,  1911.  Screw  socket  type. 

1,042,389.  TEI.EPIIOXE  SYSTEM;  C.  C.  Bradbury,  Chicago,  HI.  .^pp. 
filed  .\pril  22,  1907.  Cord-circuit  control. 

1,042.406.  .SKiX  RECEPT.XCLE;  J.  S.  CrossW  and  V.  R.  Despard, 
Syracuse.  X.  Y.  .\pp.  filed  Nov.  1,  1910.  Screw-ring  clamp. 

1,042,408.  DYX.VMO-ELECTRIC  M.\('IIIXE;  R.  J.  Dearborn,  Edge- 
w(od  Park,  Pa.  App.  filed  Oct.  7,  1908.  Magnetizable  core  mem¬ 
ber  with  coil  containing  slots. 

1,042.414.  ELECTRIC  SWITCH;  J.  C.  Dunfee,  Cleveland,  Ohio.  App. 
filed  -March  2,  1912.  For  electric  drill  handle,  etc. 

1,042.432.  ELECTRIC-HE.VTING  DEVICE  AXD  PROCESS  OF  COX- 
STRI'CTIXO  THE  S.XME;  W.  S.  Hadaway,  Jr.,  East  Orange,  N. 

J.  .\pp.  Feb.  25,  1909.  For  immersion  in  liquid. 

1,042.433.  ELECTRICALLY  HEATED  LAUNDRY  ROLL;  W.  S. 
Hadaway,  Jr.,  East  Orange,  N.  J.  .\pp.  filed  March  1,  1911.  Indi¬ 
vidual  heater  units  compressed  into  a  tube. 

1,042,434.  INCLOSED  FUSE;  F.  W.  Harris,  Wilkinsburg,  Pa.  -Xpp. 
filed  Oct.  5,  1907.  Gas-tight  concentric  tubes  for  railroad  motor 
circuits. 

1,042,440.  ELECTROSTATIC  VOLTMETER;  J.  C.  Hubbard,  Worces¬ 
ter,  -Mass.  .\pp.  filed  Oct.  13,  1911.  .\n  indicator  and  movable 

casing. 

1,042,444.  CONTROLLER;  11.  1).  Janies,  Pittsburgh,  Pa.  -Xpp.  filed 
.March  2,  1910.  For  regulating  the  direction  and  value  01  poten¬ 
tial  drop. 

1,042,446.  APPAR.XTUS  FOR  TR.XNSFORMING  CONTINUOUS 
Cl’RRENTS  INTO  ALTERN.XTING  CURRENTS;  E.  L.  Joseph, 
London,  England.  .\pp.  filed  Nov.  24,  1911.  Rotating  commutator. 

1,042.451.  APP.XR.XTl'S  FOR  MANUFACTURING  INCANDESCENT 

L.NMP.S;  A.  S.  Knight,  Newark,  N.  J.  .\pp.  filed  Nov.  3,  1909. 
.■\pplying  tension  to  tungsten  filaments  while  mounting. 

1,042,457.  ELECTRIC  TELEGR.XPHIC  APP.XR.XTUS;  11.  G.  Martin, 
East  Rutherford,  N.  J.  -Xpp.  filed  July  1,  1911.  Key  transmitter 
"to  reduce  manual  effort. 

1.042.4P6.  TRAVELING  ELECTRIC  WELDING  APPAR.XTUS;  J.  A. 
Osborn,  St.  Louis,  .Mo.  .\pp.  filed  March  18,  1911.  The  trans¬ 
former  is  carried  by  a  traveling  crane. 

1,042,467.  ELECTRIC-WELDING  TONGS;  T.  A.  Osborn,  St.  Louis, 
.\lo.  .Xpp.  filed  .March  18,  1911.  For  welding  the  parts  of  a  metallic 
windowsill,  etc. 

1,042,468.  KLE(  TRIC-WELDING  TONC.S;  J.  A.  Osborn  .St.  Louis,  Mo. 
.\pp.  filed  March  18,  1911.  For  welding  the  parts  of  metallic  mold¬ 
ing,  etc. 

1.042.482.  SIGX.M.IXG  SYSTE.M;  H.  O.  Rugh,  Sandwich,  Ill.  App. 
filed  Feb.  15,  1909.  Telephone  signal  sending  and  return  receiving. 

1,042.483.  BOND  SPRING  FOR  RAIL  JOINTS;  W.  M.  Rush,  Greens- 
burg.  Pa.  .\pp.  filed  June  25,  1912.  Si)ring-contact  take-up. 

1,042,490.  SAFETY  DEVK  E  FOR  ELECTRIC-HEATER  SADIRONS; 
<■.  E.  Skinner.  Wilkinsburg,  Pa.  -Xpp.  filed  Jan.  11,  1908.  Com¬ 
bination  of  handle  switch  and  stand  switch. 

1,042,510.  ELECTRIC  BOX  CONNECTION;  F.  H.  XVard.  Brooklyn, 
N.  Y.  .Xpp.  filed  Nov.  2,  1910.  “Knockout”  outlet  covers. 

1,042,533.  METHOD  OF  ELECTROPL.XTING;  L.  Daft,  Rutherford, 
N.  J.  .Xpp.  filed  Jan.  28,  1911.  For  plating  with  antimony  and 
another  metal,  etc. 

1,042,539.  TE.M  PER.XTURE  AI..XRM;  W.  C.  Elsacer,  Grand  Rapids, 
.Xlicli.  .Xpp.  filed  .Xug.  29,  1911.  Mercury  expansion. 

1,042.554.  CORED  CARBON  ELECTRODE  FOR  ARC  LAMPS;  R.  R. 
Herbst,  Freeland.  Pa.  .Xpp.  filed  Jan.  27,  1911.  Lateral  groove  and 
soft  carbon  core. 

I,042.5h5.  VAPOR  ELECTRIC  DEVICE;  F.  A.  Kroner,  Lynn.  Mass. 
.Xpp.  filed  .Xug.  12,  1911.  Outer  glass  envelope  and  inner  quartz 
envelope. 

1,042,587.  \  Al  UI'M-TI;BK  I.KiHTJNG;  I).  McF.  Moore,  Newark, 

N.  J.  .Xiq).  filed  Feb.  26,  1907.  Mechanical  joint  between  sec¬ 

tions. 

1.042.()05.  MANUF.XCTURF.  OF  H YPOPIIOSPHORIC  At  ID  AND 
OF  ITS  S.Xl.TS;  A.  Rosenbeim,  Berlin,  tierniany.  .Xpp.  filed  June 
21.  1911.  Electrolytically  oxidizing  metal -phosphide  anodes. 

1,042,608.  ELECTRIC  \\  IRING  FOR  R.XILW.XY  CARS;  M.  .M. 
Schneider,  Chicago,  111.  .Xpp.  filed  Sept.  2,  1910.  Conduits  formed 
in  the  car  body. 

1,042,613.  ELECTRIC  F'URN.XCE;  J.  .X.  Seede,  Schenectady,  N.  X'. 
.Xpp.  filed  Dec.  2,  1909.  .Automatically  and  intermittenfly  opening 
anti  closing  the  motor  circuit  for  moving  the  electrodes. 

1,042.615.  OX  F.RHE.Xl)  TROLLEY  SWITCH  AND  CROSSOVER;  W. 

M.  Simpson,  Chicago,  111.  .Xpp.  filed  -Xug.  20,  1909.  Detachable  con¬ 
tact  face. 

1,042,624.  RECT.XL  DYN.XMO;  J.  B.  XX'agoner,  Los  Angeles,  Cal. 

.Xpp.  fileii  .Xlay  20,  1912.  Galvanic  action. 

1,042,666.  .XIR  BR.XKE;  F'.  Goff,  Camden,  N.  J.  .App.  filed  June  26, 
1911.  Pneumatic  and  electric  control  for  brakes  and  signals. 

1,042.677.  INSUL.XTING  CI.E.XT;  R.  D.  Hilty,  Carey,  Ohio.  App.  filed 
.April  5,  1912.  Two  L-shai>ed  pieces. 


1,042,691.  ELECTROMAGNET  CONTROLLING  DEVICE;  H.  K. 
Kouyoumjian,  St.  Louis,  Mo.  .Xpp.  filed  Jan.  29,  1910.  For  clothes- 
pressing  machines,  etc. 

1,042,692.  MOTOR-CONTROL  SYSTEM;  C.  Kramer,  Berlin,  Germany. 
.Xpp.  filed  June  3,  1912.  Remote  control  for  rudders,  searchlights, 
etc. 

1,042,693.  MOTOR-CONTROL  SYSTEM;  C.  Kriimer,  Berlin,  Ger¬ 
many.  .Xpp.  filed  June  3,  1912.  Remote  control  with  few  con¬ 
ductors. 

1,042.698.  ELECTRICALLY  PROPELLED  VEHICLE;  H.  W.  Leonard, 
Bronxville,  -N.  Y.  App.  filed  March  2,  1903.  Gasoline  motor- 
driven  dynamo-electric  machine  control. 

1,042.700.  SIGN.AL  BOX;  A.  D.  T.  Libby,  Elyria,  Ohio.  App.  filed 
.Xug.  28,  1909.  Police  telephone  and  light  box. 

1.042,723.  PROCESS  OF  M.XKING  NITROGEN  COMPOUNDS,  IN¬ 
CLUDING  NITRIDES  AND  A.Xl.XIONIA;  A.  Sinding-Larsen, 
Christiania,  Norway.  .Xpp.  filed  March  26,  1910.  Reduction  of 

vaporized  mineral. 

1,042,747.  BINDING  POST;  A.  .A.  Ziegler,  Boston,  Mass.  App.  filed 
Sept.  14,  1908.  Insulating  construction  and  support. 

1,042,770.  ELECTRIC  REGUL.ATION-  J.  L.  Creveling,  New  York, 

N.  X'.  .App.  filed  Sept.  16,  1910.  Electromagnetic  control  for  stor¬ 
age-battery-generator  car-lighting  system. 

1,042.772.  CARBON-GRAIN  CELLS  OF  TELEPHONE  TRANS¬ 
MITTERS;  C.  E.  Emter  and  J.  G.  Holmstrom,  Saltsjo-Storangen, 
Sweden.  .App.  filed  Nov.  2,  1910.  Plurality  of  electrodes  with  a 
common  diaphragm. 

1,042,791.  STARTING  DEVICE;  C.  T.  Henderson,  Milwaukee,  Wis. 
.App.  filed  .Xlarch  14,  1907.  Solenoid-operated  motor  control. 

1,042.811.  TELEPHONE-RECEIVER  HOLDER;  W.  D.  Miller,  Butler, 
Pa.  -Xpp.  filed  May  4,  1912.  Bracket  for  holding  the  receiver 

when  in  use. 

1.042.847.  ELECTRIC  METER;  M.  E.  Turner.  Cleveland  Heights. 
Ohio.  .Xpp.  filed  .April  6,  1908.  Maximum  indicator  attachment 

for  integiating  wattmeters,  etc. 

1,042,855.  INTERFERENCE  PREVENTER  FOR  XVIRELESS  TELE¬ 
GRAPH  CIRCUITS;  W.  L.  Walker,  Boston.  Mass.  App.  filed  Jan. 
27,  1910.  Tuning-instrument  and  inductance-coil  details. 

1,042.865.  FLAMEPROOF  SXVITCH;  W.  R.  Youmans,  Columbus,  Ohio. 
.App.  filed  Feb.  26,  1910.  For  mine  switches,  etc. 

1,042.878.  COMPOSITION  OF  ABR.ASIX’E  MATTER;  A.  F.  Blouin, 
•Springfield  Township,  Pa.  .App.  filed  July  20,  1910.  Aluminum 

oxide,  silicon,  boron  chromium  and  carbon. 

1,042,885.  PROCESS  OF  WELDING;  E.  G.  Budd  and  J.  H.  Bravell, 
Philadelphia,  Pa.  .App.  filed  May  3,  1910.  For  welding  sheet-metal 
frames,  doors,  partitions,  etc. 

1,042.897.  CONNECTING  DEVICE  FOR  ELECTRIC  CONDUCTORS: 
R.  R.  Dunlop,  Columbus,  Ohio.  .App.  filed  Feb.  23,  1910.  Inclosed 
telescoping  device  for  mine  circuits,  etc. 

1,042,902.  INSUL.ATOR;  J.  N.  Foutz,  .Anaheim,  Cal.  .App.  filed  Dec. 
21,  1911.  Threaded  shank  and  screw  socket. 

1,042,920.  THFIRMOTIC  SXXTTCH;  G.  F.  Humphreys,  Devil’s  Lake, 

N.  D.  .App.  filed  Alarch  8,  1912.  Mercury  and  screw  contacts. 

1,042,944.^  SIGN.AL  SYSTEM;  C.  B.  and  J.  F.  McLeer,  Brooklyn, 
N.  X'.  .App.  filed  Jan.  26,  1912.  .Automatic  railroad  block-indi¬ 
cating  system. 

1,042.954.  SELECTIVE  RINGING  KEY;  C.  H.  North,  Cleveland, 

Ohio.  -Xpp.  filed  May  4,  1907.  Telephone  switchboard  with  indi¬ 

cator. 

1,042.986.  INDUCTION  FURNACE;  C.  P.  Steinmetz.  Schenectady, 
N.  X'.  -App.  filed  July  26,  1911.  The  furnace  crucible  is  the  pri¬ 
mary  winding  and  has  an  insulating  lining. 

1.043.001.  EMERGENCY  ME.XNS  FOR  ELECTRICAL  DISTRIBU- 
THJ'N  SX'STFiMS;  J.  H.  Crosier,  Philadelphia,  Pa.  App.  filed 
.April  12,  1911.  Main  and  auxiliary  switch;  remote  control. 

1,043,002.  BR.XKE-.ACTUATED  MOTOR  CONTROL;  H.  P.  Dodge, 
Toledo,  Ohio.  App.  filed  Dec.  1,  1911.  Application  of  the  brake 
automatically  opens  the  motor  circuit. 

1,043.014.  CIRCUIT-CONTROLLING  APPARATl'S;  R.  P.  Jackson, 
\\  ilkinsburg.  Pa.  App.  filed  Oct.  8,  1904.  Arc  extinguished  by  air 
blast.  (Fifty  claims.) 

1,043,023.  TROI.l.EX’;  \V’.  T.  Miller,  XVinston-Salem,  N.  C.  App.  filed 
Jan.  17,  1912.  Swiveled  harp. 

1,043.028.  DYNAMO-ELECTRIC  MACHINE;  T.  E.  Noeggerath, 
Schenectady,  .\.  X’.  .App.  filed  .April  21,  1910.  Unipolar  field 

structure. 

1.043.029.  ELECTRIC-HEATING  UNIT;  L.  F.  Parkhurst,  Bingham¬ 
ton,  N.  X.  -Xpp.  filed  Feb.  15,  1911.  Cigar  lighter. 

1,043,030.  STATIC  ELECTRIC  MACHINE:  7  II.  Patee  (deceased), 
Indianapolis,  Ind.  -Xpp.  filed  Jan.  31,  1908.  Inclosed  mechanism 
with  drying  device  and  attachments. 

1,043.036.  CONTROLLING  SYSTEM  FOR  ELECTRIC  HOISTS;  F. 
1.  Smith,  Pittsburgh,  Pa.  App.  filed  .April  5,  1911.  For  blast-fur¬ 
nace  systems. 

1,043,047.  ROTOR  FOR  ELECTRIC  MACHINES;  R.  Goldschmidt, 
Darmstadt,  (lermany.  .App.  filed  June  4,  1912.  The  annular  portion 
IS  subdivided  into  segments  independently  supported. 

1,043,054.^  -MOLDING  SCKTKET  AND  PLUG;  G.  Brooke,  New  York, 
N.  Y.  .Xpp.  filed  June  11,  1910.  Two-part  construction  with  de¬ 
tachable  plug 

13,483  (reissue).  MOTOR-CONTROL  SX'STEM;  K.  F.  Kingwell, 
Rugby,  England.  .App.  filed  Sept.  25,  1912.  Original  patent  No. 
1,022,029,  dated  .April  2,  1912,  for  pumps,  compressors  and  other 
storage  systems. 


